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THE WEEK IN IRON CIRCLES. 


The somewhat anomalous spectacle is presented of 
the railroads taxed to their utmost to meet existing 
demands upon their carrying capacity, while at the same time there 
is little, if any, anxiety to place orders for equipment. Perhaps an 
explanation is found in the fact that the investing public is taking 
very little interest just now in railroad bonds or stocks of any kind, 
notwithstanding money grows easier each week. Probably this state 
of undue conservatism will continue to prevail until after the turn 
of the year, when the usual liquidation will have taken place and the 
dividend accounts will have been figured up. The iron markets, in 
the meantime, continue in the even tenor of their way, with oc- 
casional weak spots, but generally showing a tone of strength. 
Foundries are doing only fairly well, and are disappointed that 
business does not respond more promptly to the improved influences 
abroad in the country. Expectations are general, however, that as 
the proceeds of the crops are more, freely distributed, debts are paid, 
and the purchasing ability of the masses increased, all forms of iron 
business will feel the effects. Southern irons have been selling in 
Cincinnati at a rate fully equal to the rate of production, and prices 
realized are better than have been going. It is likely that current 
sales will average from thirty cents to fifty cents per ton higher than 
the current sales of an equal period two months ago. Special 
brands of grey forge have been sold for delivery through six months 
of next year at $10.50 cash at furnace. Other sales are reported at 
$10.25 cash, while $10 is still accepted for this year’s delivery. For 
No. 1 foundry, next year’s delivery, $12.50 cash at furnace has been 
offered. Among Ohio furnaces the demand for near-by deliveries 
is rather slack and some accumulation of stocks is noted. Makers are 
not disposed to enter into contracts for next year’s deliveries. A 
good degree of activity continues inthe Chicago market, though most 
of the large deals which have been pending have been closed and 
business going is now mainly for lots of small size. The firmness 
previously reported on the part of Southern coke furnaces, continues 
with the result that transactions in this direction are being materi- 
ally cut down. There has been practically no change in prices at 
which Northern coke irons are selling and consumers in the Chicago 
district are uowilling to pay any premium in order to use coke metal 
madein the South. They have discovered during the past few years 
that they can get along without Southern irons whenever necessary. 
Northern coke irons continue to be sold freely in large and small lots 
for long scattered deliveries running in many cases through the en- 
tire year of 1892, these deliveries being granted freely without any 
advance in price. Lake Superior charcoals remain inactive, various 
reports of cut prices continue to come in. Some companies are 
holding for $18 to $19 and getting it, on small lots, the open 
market being $17 at Chicago. The Louisville market remains quiet, 
with few sales. Some furnaces ure willing to sell for delivery running 
to July, at basis of $10.25 for grey forge at furnace, and some pur- 
chases have been made upon this basis. There is a difference in the 
value of some grades, especially noticeable in No. 1 Foundry—-one 
furnace holding at $12.75, others selling freely at $12.00 cars furnace. 
Almost every trade report heard at Detroit indicates an improve- 
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ment; nor can the pig iron business be considered an exception, for 
there certainly are better transactions being made regarding both 
quantity and delivery than existed the first part of the month, that is, 
the extended deliveries which were granted then would have to be 
paid for now. While prices as a rule are the same, the inclination to 
advance and hold firm on the sellers’ part is more general, and far 
fewer weak spots are at present discernible. Buying at Buffalo 
is decidedly of the hand-to-mouth variety. Sales indicate a trifle 
more activity, but the probabilities are that it is only a spasm to be 
quickly followed by another little reaction. There is rather more 
firmness in the tone of the St. Louis market so far as Southern coke 
irons are concerned. Reported sales of choice brands of grey forge 
on basis of $10.50 cash, Birmingham, for delivery beginning im January. 
The grain-ore see-saw has had another innings this 
week, and the grain shippers’ offer of four cents from 
Duluth has not been without effect upon the ore rate. 
There has been in consequence a marked advance, eighty-five cents 
being the Escanaba rate, but the demand is comparatively light, 
both on account of the absence of ore to come down, and because of 
the absence of any such inquiry for ore as would warrant the pro- 
ducers to sell, in the face of an advancing freight market. That the 
ore season is approaching the end is evidenced, moreover, by the dif- 
ference in the relative grain and ore rates. Four cents for grain 
from Duluth equals $1.49 for ore, but no such money has either been 
offered or is likely to be offered this season. On the other hand, it 
is more than likely that the end of the month will witness the retire- 
ment for the season of a portion of the lake tonnage, estimated in 
some quarters as high as forty per cent. Certainly all the smaller 
boats will go out of commission at the end of the month, and a good 
many of the larger as well. The October figures show a decided fall- 
ing off in lake shipments of ore over the corresponding month in 
1890, but even at tais reduction the month’s shipments include about 
75,000 tons of ore, which could never have come down but for the 
weakness in lake freights, which prevailed during almost the entire 
month. The season’s figures will, without a doubt, remain well 
within the estimates hitherto published, but may, on the other hand, 
show quite a serious falling off. The pig iron market remains quiet, 
dull and firm. The furnaces keep on making iron In a desultory sort 
of way, and keep on selling it as fast as made at the market price, 
which, as has been said before, is the lowest seen for many a year. 
This process, in some instances, where the furnaces are favored in 
the matter of location, means the getting of a new dollar for an old 
one, but in not afew cases there is an actual loss in the produc- 
tion of iron at the present price, and yet the fixed charges and the 
probable loss of custom combine to keep the stacks in blast. The fur- 
nacemen prefer to keep on selling, even at a loss, if they must, to the 
accumulation of stocks, which would create a tendency to “dump” 
the market in the event of an advance. It goes without saying that 
this situation is one that pleases the consumers of pig iron im- 
mensely, because all manner of manufactured products are compara- 
tively high, much higher than the relative price of the raw material ; 
and as long as they are enabled to buy all the spot iron they want 
at the present prices, they will hardly make an effort to advance the 
price by making contracts for iron to be delivered four or six months 
hence, when by so doing they would not only have to pay more, but 
would place themselves in the position of having to bid against each 
other. That the furnaces well understand the situation appears by 
their persistent refusal to sell iron for any long time-time delivery at 
the market price. This is particularly true of Bessemer iron, which, 
while selling barely at cost for the spot article, is held very firmly by 
the makers for all futures. Some of the Eastern mill men are en- 
gaged in engineering a speculative movement in Bessemer iron, and 
the producers do not feel like pulling the chestnuts out of the fire for 
their ingenious customers. In other respects the iron market is with- 
out any leading features. The ten per cent, advance has been ac- 
ceeded to by all the furnaces in the two valleys, thus adding to the 
cost of producing pig iron without an atom of return in any way. 


The Local 


Situation. 
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THE RACE OF THE IRON ORE PRODUCERS. 


From Mr. John Birkinbine’s very full and complete report to the 
Census Office on the iron ore industry, we have made up the accom- 
panying chart showing the rank of the several States as producers 
of iron ore in the census years of 1850, 1860, 1870, 1880 and 1889. The 
changes wrought in the past twenty years are very clearly shown in 
the extreme fluctuations of some of the lines. For instance, Michigan, 
which in 1850 occupied eighteenth place, sprang to fifth in 1860, then 
to second in 1870, which she held for the succeeding ten years, and 
then, in 1889, stepped to the head ofthe column. Alabama, beginning 
nineteenth in 1850, went to fifteenth in 1860, fell back to sixteenth 
in 1870, jumped to seventh in 1880, and crowded Pennsylvania out of 
second place in 1889. Ohio held second place both in 1850 and 1860, 
went to third in 1870, to fifth in 1880 and to eleventh in 1889. Penn- 
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sylvania, after holding first place for thirty years, drops to third in 
1889. Indiana, beginning at the fourteenth notch in 1850, shot down 
to eighteenth in 1860, sprang to tenth in 1870, fell to twenty-third in 
1880, and then disappeared as an iron ore producer. Virginia began 
sixth and ends seventh, with wide fluctuations in the meantime. 
Maryland was third in 1850, seventh in 1860, fifth in 1870, ninth in 
1880, and eighteenth in 1889. Quite a group of States appeared in 
1889 for the first time as having an iron mining industry. 

Two States which produced over 100,000 long tons of iron ore in 
1850 were increased to five States in 1860, to seven in 1870, tonine in 
1880, and to thirteen in 1889. One State exceeded 500,000 tons in 
1850 and 1860, two in 1870, four in 1880, and six in 1889. Pennsyl- 
vania is the only State reported as reaching an output exceeding 
1,000,000 tons until 1880, when three States exceeded this amount, 
and in 1889 four States were numbered among the great producers. 
In 1870 and 1880 Pennsylvania reported over 2,000,000 tons, but in 
1889 fell below that figure. In the latter year Michigan produced 
nearly 6,000,000 tons. 





WELSH TINPLATE MAKERS AND THEIR CHICAGO CHAMPIONS. 


Without desiring to harrow up the feelings of the Free Trade 
editor of the Un-American Artisan, of Chicago, or to re-open a rather 
delicate subject, we cannot refrain from quoting the following from 
the London (England) /inancial Times, of recent date: 


Time alone is wanting to build up the tinplate industry in America, but it 
is to be feared that the Welsh manufacturers are deceiving themselves if they 
imagine that a decade must elapse before any impression can be made on their 
business by rivals across the water. A year or two, however, will certainly 
intervene before the competition can be really dangerous. Long ere that 
time it is to be hoped that the American people will have torn up the McKin- 
ley law root and branch, or at least have pruned judiciously, and signs are not 





wanting that this will come ahout. The Welsh manufacturers have some 
strong-siding champions in Chicago and elsewhere. 

It was another London paper, the /ron and Steel Trades Journal, 
which recently stated that the editor of the Chicago paper “isa fre- 
quent visitor to Europe, and the appreciation of his efforts is shown 
by the large number of advertisements from Welsh works appearing 
in his paper,” and no wonder, for the Artisan “is almost the only 
trade paper in America whose editor has taken a bold stand against 
the tinplate clause in the American tariff bill.” The Artisan should 
pray to be saved from its friends. 





PRESENT STATUS OF THE WORLD'S FAIR. 

Very interesting figures regarding the present status of the 
World’s Fair have just been given out by the management. These 
data are for the first time given to the public and are well worth 
careful perusal. The following table shows the names, dimensions, 
capacity and cost of the various buildings: 


Dimensions Area in 

























Buildings. in feet. Acres. Cost. 
Mines and Mining......... ilehinalica Unibbiasa ci twaniad anh Agwhana biaaiideasgenabs usaretoed 250 X 700 5.6 $ 260,000 
SMRSE DENTURE GREDEE A GUUPPTUNS DAS UM coi asscs ccscccccsvesreccons acocecscvessssocenons 787 x1687 30.5 1,000,c00 
I ivntandccess eueitcdeasiue Giycekengiiiineeyetie ousesinekepatnesiebbaiee tevews 250 X1000 5.8 300,000 
Riectricity.............. sbcatwes. SEM ee 5-5 375,000 
Woman’s............. op dsawieadionsiogeoe teva esucie CbOUNbE clabea kdamadipmhdinedersinteens! NNN IIL 1.8 120,000 
SEE scnasssdtsioccs .<nx:|bseuenmideesens Gus easereranghipnbaguynibobe: (vsdajeusessy Ay ti ee 5-5 2&0,000 
EE LS: Fans vn sa weaba cages ob caliednannnend acnxd paneiebeduahpamecanntnes 260 x 260 1.6 450,000 
Fish and isheries. nian 2G8. 2. 908 4} wince 

nT TET Actus oiatnphageassiatstasuh sakaibaan das celonsaaoennaseensnaeid cbaaetnik obras 135 diam. 8 ’ 
Pe ace, sotincanetanetecsadanyctess soasuysesee<cvecnseues Bt ERE as BOER 500 x 800 9.2 540,000 
Call actin is Sabdnceteus cee dhodes <xXdpakas «0s sep celash ones tnbaaséobeasnn Decne caves 328 x 500 3-8} anieos 
II PINAR OG v0 cctin. ccmsas Nécsanivs 0 qnnchasenssccanstabiseaalthaiemidubeeeess 450 X §cO 5.2 ’ 
PID orcicc cc vcnacssccevesvesoonsanes Fecakhetee-keos’ satrevosmmaer Sanmemipues. teneains 500 x 800 08) 
PE itr chninidhadechels. cysgdedineleacuth denags vale conestiasseessmagtaswadios ayeat 490 X 551 6.2 1,200,0c0 
RE MD aiadis budsciears octcadvictconevcedess Shiedelessin< Vases iscisbesidigess ooecbeess “WN UE ee 1.1) 
Fine Arts 0 ET RE a ee ap eI te ORE 3-7 
Annexes (2) i 120 X 200 $4 i 
Forestry ++. 200 X 5CO a5 100,000 
Saw Mill 125 X 300 9 35,000 
SPU cidatuliais xoigiversindocsnshesssvk custsedesGadsivssssevandOudisengvbescibavenseccieoccstis” QOS SOW 5 30,000 
Live Stock (3)......... 53 X 330 1.3) ceeimte 
eats bcieteaenies 40.0 § we 
NII dcsdeulssstapius Ginesaa<odecaned ces ncesaieccacicsnsptessdhdenisedstqaadberemnenn /oineenne 175 X 3°0 1.2 *I50,000 
144.8 $5,890,coo 
a UE PUNNRINII s canc onsen vs sunvssteotonsap-casacbaceuenscgusnans 350 X 420 3-4 400,000 
eR Lacidttian dex’ cncccasptagacstapcicenseckonieesisctesnakeskt oeniege radiesataneed 348 x 69.25 2 100,00 
IIT I hones nc cccecaasanes nan vacepanevedan sev ibeasecesabepastonsteresdosens 160 Xx 450 1.7 250,000 
1§0.1 $6,640,0co 


It will thus be seen that not less than 150 acres will be enclosed 
by what may be termed the official buildings, but with the enlarge- 
ments, annexes, State buildings, etc.,a much greater area than that 
will be under cover. The total cost of the Exposition structures is 
estimated by the Grounds and Buildings Committee at $7,295,000. 
At least seventy-five State and foreign buildings will also be erected. 

But the expenses are only begun with the cost of the buildings. 
According to a recent report by the same committee the following 
amounts will be required for various improvements : 











SEI PAC, OE NOT EAT EE seseeeh 450,000 
Landscape gardening 323,490 
Viaducts and bridges.... 125,000 
| Se ee PORE 4 CEE IE RR IOS ES IE ssediad adios 70,000 
ETI «ns chuauanisin da, nunese cnaesbhbcephnnasenbuaseovecauensons 
IR etc en nica anna salou act naa oa dus acute punsanen amsicok agaipeasaouonnnn coscesteneus 
oi 1s ca canannbensbeneeaseinn saneesniamenenatescnbacnaneds 


A ccihic thin cn ccs cons ccahnabs th uhaeens ons enanosencathvemvanwaaesenreesosacakesases’ 
a OIL a sre sgcs dh da celpnaphunp ein mnpnnsecananss envacses 
Vases, lamps and posts..... 
SD OTE LE a 
Water supply, sewerage, etc. 
Improvement of lake front...... 
I INI. 5 cs ccen ss on xeaneunttecioupe secede esdeshundyanensins 
Construction department expenses. 
Organization and administration .. 
Operating expenses.........ccccersesseee 


$10,530,053 


Adding to this the amount estimated to be necessary for build- 
ings ($7,295,000), the grand total sum to be expended by the Ex- 
position Company stands at $17,825,053. . 

In view of the showing given above a statement of the Exposi- 
tion’s finances is interesting in this connection : 

2 5 a 56s ateac ns musmaunsbancol caeaGunesntebuises es deasst en (20 
Se Gee eT NN os csennsiscdunsucandvncensceassanie aad eskavanuabuaseusnaasaceuane 5, 
P’ospective gate receipts...... 


Concessions and privileges... 
GDC Bais ccpecatncessesnasccdacscsevestes 








$23,135,145 


To the resources will be added future interest on bank deposits 
and future subscriptions to stock. Subscriptions are coming in daily, 
and the amount which will thus be realized is certain to be large 
though how muchit will be cannot, of course, be estimated now even 
approximately. In order to anticipate the collection of the above 
subscriptions, etc., and provide the ready money, it is in contempla- 
tion to ask a loan of $5,000,000 from the Government, pledging the 
gate receipts as security. The total disbursements to October 15, for 
all purposes, have been $1,459,080. The estimated total expenses to 
be borne by the Exposition Company are: 








Grounds and buildings...................00+ a $13,966,490 
Organization and administration.............cccseseereeeeeerers 3,308,563 
Operating expenses, May to November, 1893 1.§50,0C0 

$17,825,053 


The total appropriations by the various States and Territories 


“Including cost of pier, 
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for representation at the Exposition are $2,695,000 to date, and pri- 


vate subscriptions in States not officially represented may reach } 


$1,000,000 more. A partial list of foreign nations that will partici- 
pate shows a total of thirty-one nations and fourteen colonies, and 
appropriations aggregating $3,630,000. 





AMERICAN CUTLERY TO THE FRONT. 


Concerning the growth of the American cutlery manufacture, 
the following paragraph from the Stoves and Hardware Reporter (St. 
Louis) is in direct confirmation of the admission recently made by 
Kuhlow’s German Trade Review, as quoted in these colums last 
week: 

The Ottumwa (Ia.) Cutlery Works have increased their facilities for the 
manufacture ef cutlery fully five-fold. Formerly they employed one hundred 
hands; now five hundred are engaged in the production of cutlery at these 
works, Despite predictions to the effect that cutlery would show a radical 
advance, the prices of the kind of cutlery about which such dire predictions 
were made, are lower than they were a year ago. It is estimated that about 4o 
per cent. of the production in this country is of the kind of goods that were 
formerly imported. In eight months of the present year, the foreign imports 
were only about one-third of what they were for the corresponding months of 
1890. The outlook for American cutlery could not be brighter than it is at 
the present time. 

The other side of the picture is found in the fact (stated by Auh- 
low’s) that ‘‘the falling off in the export which became apparent for 
the first six months after the McKinley Bill came into force was not 
so large but what it could not be accounted for by the previous in- 
crease in the export. To-day however we can plainly see that neither 
the Westphalian nor the Thuringen cutlery will be able to hold its 
place in the American markets, since it is exactly for this very branch 
of industry —with the exception of sheet iron which Germany scarce- 
ly exports to America—that the increased tariff of the McKinley 
Bill presses hardest, so hard in fact that it amounts toa prohibitory 
duty.” 

While we cannot but join with our Berlin contemporary in re- 
gretting the hard lines into which the German cutlery trade has 
fallen, we can scarcely go with it in the hope that “ our good friends 


on the other side of the Atlantic will see the mistake in their political 


economy in time to spare this branch of industry [in Germany] from 
being involved in utter ruin.’’ Itis not at all likely that with the 
rapid growth of the American cutlery industry the “good people” on 
this side of the Atlantic will very soon discover their ‘“‘ mistake.’ 





More Activity in Steel Rails. 


There has been more activity, and we are able to record sales aggregating 
50,000 tons, of which 40,000 tons were taken by Eastern mills, while 10,000 tons 
went to Pittsburgh. All the sales by Eastern mills have been for renewal on 
leading roads in New England, New Jersey and Pennsylvania. They include 
one lot of 6,000 tons for a New Eagland road famous for its rigid specifications, 
in consideration of which the mill receives an advanced price. This order has 
led to some friction. S ome of the mills are now pretty well off for early Win- 
ter work, and it is evident from the report of the Board of Control either that 
the works pick up a good deal of business in the shape of small orders or that 
they keep their sales unusually quiet. On October 1, according to the official 
data, the sales aggregated 976 536 tons of rails of 50 Ibs and over, against 894,798 
tons on September 1 and 860,755 on August 1. September therefore, added 
81,738 tons to the order books, which is more than the meager reports received 
during that month would have indicated. Deliveries, of course, are larger, 
being at a 100,000-ton rate monthly. The figures stand as follows: Up to July 
I, 145 423; August 1, 584 938; September 1, 699,027 and October 1, 799 956 gross 
tons. This does not, of course, include light rails, under 5olbs. per yard, which 
will considerably swell the total, but which are not subject to the arrangement 
entered into by the mills. The official reports do not give the sales for delivery 
in 1892, nor are these figures expected until late in this year. In many cases 
it remains optional with the mills when they roll the material contracted for, 
and it is possible that some of them will turn out some of the rails contracted 
for delivery next year during the balance of this year. In spite of all rumors 
to the contrary, the price remains $30, at mill, nor is there any likelihood of 
concessions in standard sections. The mills never have had as strong an ar- 
rangement as they are now working under. It has stood the test of many 
weary months of depression, and can easily outlast any further period of dull- 
ness to which it may possibly be subjected. The Rail manufacturers are all 
convinced that 1892 will bring them a very active year.—{Iron Age. 





A Novel Type of Lake Steamer. 


The Lake Superior Iron Co. has ordered of a Cleveland ship-building 
company two large steel steamships of anew pattern. They will be known as 
“ monitors,” being a modified form of the whalebacks. The boats will have a 
keel, but the stem will fall back rapidly from the water line. The side will 
“tumble home,” and the decks will be slightly rounded. On each side of the 
hatches is a gangway two feet wide, running lengthwise of the boat. A turret 
forward will contain the wheel-house and chart room, and the quarters of the 
officers and crew will be in the after part of the boat. The two steamers will 
be ready for sea at the opening of navigation next epring. 





WORLD'S FAIR NOTES. 





More than one and a-half million pounds of steel and iron will enter into 
the construction of the Mines and Mining Building. 

The imitation battleship “ Illinois,” at the naval pier, in the Exposition 
grounds, is now rising from the water. Work is progressing satisfactorily on 
the hull. The deck will measure over all 348x69% feet. This structure is to 
cost $100,000, and is the most original illustration of naval architecture ever 
worked out. 

One of the largest bicycle factories in America has written to Chief Smith, 
of the Transportation Department, that it will exhibit at the Fair “ bicycles 
and tricycles of every style of the trade, showing the rise and progress of the 
art of making ‘ wheels,’ from the first ‘bone shaker’ built in this country up 
to the highly finished ‘ safety’ of the present day.” 

A stock company with a capital of $100,000 has been formed to place a 
paper exhibit at the Columbian Exposition. Every American paper maker or 
American manufacturer of paper-making machinery will be allowed to take 
stock. The entire capitel has already been secured, but the pledges will not 
be called for until the outsiders have been given a chance, in order to do away 
with any idea of a money-making scheme. A committee of five has been 
appointed by President M. J. Fitch to take the matter in hand and to senda 
representative to the meeting of the Boston Paper Trade Club on the third 
Wednesday in November. 

A $10,000 model of a stamp mili for reducing copper, now the property of 
the State Museum of Michigan, will be shown at the fair. This model was 
made and presented by the Calumet & Hecla Copper Co. 

There have been distributed 10,000 of the lithographs of Machinery Hall, 
of which New York City and State have received the largest nuthber. Over 
1,000 requests are now on file from leading mavufacturers, merchants and im- 
porters of New York City and Eastern States. 

The Atlantic Transport Co, operating a line of steamers between London 
and New York, has agreed to carry exhibits from London to either New York, 
Philadelphia or Baltimore free of charge, except the actual expenses of load 
ing and unloading. This generous proposition makes it possible for Eu- 
ropean exhibitors to have their displays brought to the American seaboard 
practically free of charge. 

J. Allen Hornsby, Secretary of the Department of Electricity, who was sent 
to Frankfort-on-the-Main to study the Electrical Exposition there, has made a 
report, which shows that out of compliment to the Columbian Exposition the 
Frankfort Exposition was kept open a fortnight longer than was originally 
intended, in order to give Mr. Hornsby a chance for thorough investigation, 
Secretary Hornsby writes that there is electrical apparatus on exhibition at 
Frankfort which, when put in operation, will cause the eyes of American elec- 
tricians to open in wonderment. 

The Department of Publicity of the Exposition sent out during September 
253.506 separate pieces of printed matter concerning the Fair, an average of 
9,762 pieces for each of the twenty-six working days of the month. Of this 
matter 199,267 pieces were in English, 3,549 in German, 3,582 in Spanish, 2,550 
in French, 1,040 in Portuguese, 1,144 in Swedish, 899 in Danish, 214 in Italian, 
roo Dutch, and 24.257 printed pictures of buildings and ground plans of Jack- 
son Park, aud 2,678 lithographs of Machinery Hall. There were also sent out 
888 electrotypes for use in various publications in different parte of the world. 





A Large Hot Shearing Machine. 

There has recently been put in service at the steel works of Messrs. Spen- 
cer, at Newburn, England, an immense shear for cutting ingots while hot. 
This machine is capable of shearing an ingot 30 inches wide by 12 inches 
thick. The bloom is carried to the machine over feed rolls similar to those 
used in the ordinary rolling mill and by them is carried over the anvil block 
and brought against a hydraulic stop which can be adjusted to any position to 
give the proper length of bloom. The upper shear slide is actuated by a pit- 
man attached to a heavy horizontal shaft overhead, which in turn is driven by 
gearing. To keep the ingot flat upon the anvil block sothatit cannot tilt and 
thus cut off the ends of the slab at a bevel instead of a square, a hydraulic foot 
is brought down upon the bloom and made to hold it while the shearing oper- 
ation is carried on. It takes about three seconds for the shearing knife to 
pass through a bloom of the size mentioned. Everything about the machine 
is made enormously heavy. The four cap bolts on the upper shaft are each 
10% inches in diameter and the eccentric bearing on that shaft by which the 
pitman is driven, is 20 inches in diameter. Such enormous strength would 
not be necessary if the blooms were always very hot, but the machine has 
been made heavy enough to shear a bloom of the size mentioned when it is a 
dull red, or even a blue hot at the ragged end, in which latter case the resis- 
tance in shearing approaches close to that of a cold slab. 





Coal Burned on Atlantic Steamers. 


The steamship “ Majestic,” on her first record passage, is said to have 
maintained a speed of 20.1 knots, and burning 220 tons of coal each day; her 
engines indicated 29,500 H. P. The “ City of Paris” is accredited with 260 tons 
of coal during the voyages which she is at present making, and her average 
speed is said to be about 19 knots; but her indicated horse-power is less 
than that of the “ Majestic.” Reckoning 2,240 pounds per ton, the coal 
consumption of the “‘ Majestic,” according to the foregoing figures, is 1 05 
pounds per indicated horse-power, which shows a remarkable economy of fuel ; 
in fact, these figures would seem to indicate that there is a mistake somewhere. 
It is claimed that during a recent voyage the coal consumption of the “ City 
of Paris” was only 240 tons per day for both main engines and all auxiliary 
power. But her total horse power and the necessary deduction for the aux- 
iliary power is not given.—_{Americam Machinist. 
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AN UNDESCRIBED PHENOMENON IN THE FUSION OF MILD STEEL. 





At the recent meetirg of the British Iron and Steel Institute, Mr. F. J. R. 
Carulla, of Derby, read the following paper on “An Undescribed Phenome- 
non in the Fusion of Mild Steel ”: 

The discrepancies in regard to the melting points of certain iron and 
aluminium alloys, as stated by different observers— a matter to which forcible 
reference was made by Mr. Hadfield in his paper on aluminium steel, which 
appeared in the second volume of last year’s 7ransactions of this institute—has 
induced the writer to bring to your notice acircumstance which, whilst he 
does not profess to say explains the variations referred to, may yet have some 
bearing upon them, and is otherwise of interest to iron and steel users and 
manufacturers. The phenomenon in question is the remarkable one that the 
interior of a piece of mild steel may be raised to the fusing point whilst the 
outside remains in the solid state, just as if one were to try to melt an iron 
tube, closed up at each end, and filled with some metal ofa lower melting 
point than iron, in which case the heat would penetrate through the iron and 
liquefy the interior long before the tube itself would be affected, and if there 
should happen to be some outlet or weak place in the tube, it might be left 
completely empty. Bessemer steel makers, especially those who may have 
employed the system of upward casting, will be reminded of the shells of in- 
gots accidentally obtained in the melting shop by an incautious act, produced 
however, by a different process, viz., by the cooling of the outside whilst the 
interior of the ingot remainsin a molten state. Shells have also been obtained 
by altering the nature of the exterior of a piece of cast iron, so as to leave the 
interior more fusible than the outside. Henry Horne, so long ago as the year 
1773, in his Essays, concerning Iron and Steel, after describing Reaumur’s 
method of softening cast iron by means of a mixture of calcined bones and 
powdered charcoal, goes on to say:—‘“‘I have myself tried the truth of the 
hypothesis in a rough way, as far as nealing, or merely reducing, has any con- 
cern in the matter, by a great number of experiments, two only of which I 
judge necessary to recite by way of specimen. I had several small ingots of 
cast iron, about % inch thick; these I put into a crucible covered all round 
with the matter above described, and in that situation commited them to the 
fire, where I suffered them to remain a sufficient time, then took them out, and 
gave them a strong heat, when the exterior parts were become capable of 
bearing even a welding heat, while the interior suffered an easy dissolution, 
and ran out into the fire. I ran some other ingots in the form of pistol bar- 
rels, which having treated in the same manner, the same consequence ensued ; 
the exterior cases, as before, remained firm and stable, while the interior dis- 
solved and ran out, and left cases in the entire form of pistol barrels.” The 
instance, however, to which this paper refers is altogether different from those 
just mentioned, and it will be perhaps best to give an account as accurately as 
can now be remembered of the circumstances under which the observation 
was made. 

Some years ago the writer was engaged at Sheffield in the operation of 
melting, in pots or crucibles, steel intended for the manufacture of wire ropes, 
the material charged being mainly Bessemer scrap of varying carbon con- 
tents, which, however, by the process became averaged, and the resulting 
product attained a uniformity that was much appreciated for the purpose 
named. It happened on one occasion that a crucible gave way in the furnace 
just as fusion was nearly complete, the greater part of its contents running 
out into the fire. The melter happened at that moment to bring the crucible 
out, and what he supposed to be an empty pot was found to contain a number 
of shells having the shape of the pieces of steel originally charged, and show- 
ing that the interior of these had undergone fusion, whilst the outside envel- 
ope remained solid—a fact leading to the conclusion that the melting point 
of the interior mass was lower than that of the exterior coating. Two of the 
pisces found in that crucible are before you. The larger piece, about 34x 
156” square, must originally have weighed about 41 oz. It is nowa shell of 
14% oz. Thesmaller piece, about 3%x24x%”, will originally have weighed 
approximately 26/4 oz.; its shell now ony weighs 83 oz. From these figures 
it may be seen that the larger piece lost by fusion of its interior about 26% 
oz, or 64% per cent. of the whole, whilst the smallest piece lost 174 0z., or 
66% per cent. of the whole in the same manner-two results that agree in e 
remarkable way. It would therefore appear from so close a coincidence as if 
mild steel of the dimensions given, having a sectional area of from 2 to 2% 
square inches, possessed a coating or skin of about one-third of the whole 
mass with a higher melting point than the remaining two-thirds forming the 
interior. How far such a fact may have affected the observations on the melt- 
ing points of steel and alumuium ailoys referred to at the commencement of 
this paper it is impossible to say, but it will be perceived that if the same 
heterogeneity occurred in their case as that woich has been described, dis- 
crepancies in a uu:nber of Ohservatio.s are easy to account for. It is to be re- 
greted that the composition o/ the steel as it originally went into the crucible 
is uakaow1. S-:rap wis being melted, much of which would be from cut-up 
rail ends, but tre sqaare piece looks like a portiou of a billet which might 
have been o' a mide~ steel. At any rate, both shells now only contain a mere 
trace of carb a, the amount not reaching to o.1 per cent., so that their resist- 
ance to fusioa can be easily understood. The phenomenon referred to is, 
however, interesting in other ways, besides in its relation to the subject of 
melting points. Some such result might, for instance, be expected from the 
facts communicated to this institute in 1881 by Mr. Stubbs, and subsequently 
corroborated by Mr. Snelus, that carbon, sulphur and silicon become con- 
centrated in those portions of the ingot that remain fluid the longest. This, 
of course, is the interior, so that from the very commencement the outside of 
the ingot acquires a skin of a less fusible nature than that of its internal 
mass. In a more or less marked degree this liquation of the elements may be 
expected to occur in all steel that has been cast into ingot molds, for the same 
cause is likely to operate in every case, whatever the composition of the steel 
maybe. Ofcourse subsequent treatment at the mill and forge, by subjecting 





the outside of the material to the oxidizing action of the air, will intensify the 
characteristics that make the outside of the ingot less fusible than the interior, 
but that the skin, even in the hardest steel, is of a different nature and tougher 
than the interior, is a fact that will be confirmed by those who are in the habit 
of handling tool steel, which, by nicking or just cutting through this skin, 
may easily be broken, when often the bars bend if struck without such prep- 
aration. 

What has been explained also brings into prominence the fact that, by 
turning and planing rolled or forged pieces of machinery, these are weak- 
ened in a disproportionate degree as the most valuable part of the piece is 
removed. It is obviously advantageous that where a steel forging can be fin- 
ished under the hammer this should be done. Doubtless, finishing by means 
of moulds so as to bring the article as near to the ultimate shape required as 
possible is the best course to pursue. The hydraulic press will no doubt play 
an important part in this direction at no distant date, although much has al- 
ready been done by working in this manner under the steam hammer. The 
writer, for example, remembers the manufacture of large screws for holding 
armor-plates to the sides of vessels being carried on many years ago at the 
Atlas Works, in Sheffield. These screws, whose thread was forged under 
moulds, had the original skin of the bar left all over them, the forgings being 
further protected by galvanizing. It is not forgotten by the writer that engi- 
neers advocate machining, not only so as to obtain the symmetry that is so 
desirable, especially in pieces to which motion is imparted, but also so as to 
make visible any hidden flaws that might be present in a forging. The im- 
portance of this objection is not to be minimized, but apart from the fact that a 
forging with the tough skin on and some hidden flaw left might be preferable 
to one from which the skin has been removed and the flaw “doctored up,” it 
may be pointed out that in many cases simply polishing—say, for example, by 
means of the emery wheel—might effect the desired object without in any 
material degree weakening the strength of the surface protection. It can be 
imagined, at sight of these comparatively infusible envelopes, that it would 
be quite practicable to weld mild steel and obtain a fibrous product by piling 
and passing the heated mass through the rolls or working it under the ham- 
mer. Nevertheless, according to Mr. Skelton, some difficulty appears to have 
been encountered in the attempt to make rivet bars in this manner from mild 
steel plate cuttings, possibly not because of any inherent fault in the method, 
but because it may not have been carried out properly, as, for example, by the 
introduction of hard pieces in the piles. On the other hand, Mr. Ratliffe, of 
the Mersey Forge, it will be remembered, read a paper before this institute in 
1879, wherein he explained how he actually preferred to roll down his ingots 
of mild steel into bars, which he af‘erwards piled to make into forgings. Not 
only did Mr. Ratliffe say that he obtained by that means a fibrous material, 
ftee from all crystalization, but also that he accomplished this desirable re- 
sult at considerably less cost than by m°king the forgings from large ingots. 
It is not likely that this economy would foll« w in every case, but much would 
be gained if the results obtained by the process were to induce confidence and 
justify its adoption in cases of awkward forgings, which could be more easily 
formed by building up from bars than by hammering down from a large mass. 
In conclusion, it may be pointed out how the characteristic to which this paper 
refers—namely, the greater fusibility of the interior of a mild steel bar as com- 
pared with its exterior portion—will assist operations in the manufacture of 
the Mannesmann tubes. Without asserting that the phenomenon in question 
plays an important part in the process, it is certainly interesting to note that 
as the interior of the bar must be in a more pasty condition than the outside, 
being nearer its melting point, the circumstance, if not actually conducive to 
the production of a hollow center, will at any rate offer little opposition to the 
forces that induce its formation. 





Standardizing Boiler Making Material, 

At the last convention of the American Boiler Makers Association, stand- 
ard specifications were adopted which should cover the use of all kinds of 
material entering into the construction of steam boilers, and the standard 
selected is sufficiently high for all practical purposes, and when lived up to 
will produce a boiler which will certainly be composed of excellent material. 
The next thing will be the enforcement of the use of such material as has 
been specified, and if the association has power to prevent unscrupulous 
makers from using tank iron, as has been done in some cases which have been 
noted, the results cannot help but be beneficial and will materially lessen the 
number of explosions. There is one thing yet to be done for governing the 
construction of boilers, and that is to make the reckless use of the drift pin a 
criminal offense, for it is well known to all persons who have had any famili- 
arity with a boiler shop that often the drift pinis used to such an extent as to 
produce a strain almost tothe point of rupture before the rivet has been put in 
place. Atthe present day it is no unusual sight to see workmen while con- 
structing a boiler, insert the drift pin to bring two holes together and then 
drive it with small sledges until enough stretching has been produced in the 
iron to bring the holes sufficiently close to permit of the insertion of the rivet, 
and this is not called criminal practice, and yet the metal has been deprived 
by such usage ofa large portion ofits strength. This reduction is never taken 
into account when calculating the safe working pressure. Tank-iron and the 
drift pin are responsible for a large number of lives lost during each year, but 
criminal carelessness, or ignorance, which should be classed as criminal, is 
also responsible to a similar degree.—[Stationary Engineer. 





New Russian Iron and Steel Works. 

The Russian Government has granted a concession to the newly-formed 
Donetzki Co. for the establishment in proximity to the Konstantinowka Sta- 
tion of the Kursk, Charkow, and Azov Railway, of an iron and steel engineer- 
ing works, with a view to exploiting the coal, iron, manganese and other de- 
posits found in the district. The capital of the concern has been fixed at r1,- 
500,000 metallic roubles. 








Tsp Iron Trapp Review. 5 








LAKE SUPERIOR MINING NOTES. 





The foreclosure sale of the properties of the Bessemer Consolidated Iron 
Co. took place at the Court House, last Monday, as advertised. The properties 
involved are the Iron King, Bonnie, Blue Jacket, First National and Valley— 
the old Burton properties. They were bid in at $50,000 by G. D. VanDyke of 
Milwaukee, attorney for W. W. Wight, the new trustee for the American Loan 
& Trast Co. It has been sincerely hoped that the tangle of litigation 
in which these properties have become involved would shortly be straightened 
out; and much encouragement was given by the purchasers at Monday’s sale 
that there would now be little further delay in the opening up and active 
operating of most ofthem. On the other hand, however, the parties inter- 
ested on the other side—or one of the other sides—assert that this is only the 
beginning of the end, and that the end is not yet anywhere in sight. It is 
certainly unfortunate that these valuable properties should be thus tied up in 
such shape that little benefit is being derived from them by anybody.—[Pick 
and Axe, Bessemer. 

The new Badger mine, owned by the Common woutts Mining Co., and dis- 
covered and opened up this year by Supt. O. C. Davidson, one of the ablest and 
most succesful mining men in the Lake Superior district, will easily produce 
and ship 70,000 tons of ore by the ciose of navigation next month, this being 
the amount sold by the company for this season’s delivery. The Common- 
wealth folks have just sold 35,00 tons of Badger ore for all-rail shipment dur- 
ing the coming Winter, none of which, however, will be delivered until after 
the close of navigation some time in November. The output of the Badger 
during the first year of its existence as a mine is a remarkable one, the work 
achieved by the bustling and able young superintendent, having, with possibly 
one of two exceptions, never been equaled by another mine manager on this 
or any other range. The ore is a very high grace of non-Bessemer, and the 
deposit seems to be well nigh inexhaustible. The Badger indeed has a brill- 
iant future before it, and as an ore producer bids fair to become a formidable 
rival of the giant Chapin within a few short years, and its product nearly equals 
the latter in excellence of quality.—[Florence Mining News. 

Mr. Jas. Clancey and others who secured an option from the Iron Cliffs Co. 
to explore the northeast quarter of the northeast quarter of section 33, 47 27, 
and the northeast quarter of the northwest quarter of section 34, 47 26, have 
commenced operations inearnest. There was some work done here two years 
ago by a pool composed of Ishpeming people, who sunk a shaft thinking it 
was upon lands owned by Milwaukee and other parties, when in fact it was 
upon property of the Iron Cliffs Co. They found ore, some of waich proved 
to be a Bessemer. Work was discontinued when they discovered upon whose 
lands they were operating. They have pumped out the old shaft and will do 
something in the way of further sinking and drifting. Taose interested 
think they have a good prospect, and will push explorations vigorously.—[Iron 
Ore, Ishpeming. 

If prospects at the Pioneer hold out as favorable as they are now, no doubt 
this property will be shipping itsshare of ore in the Spring. There is every 
reason to believe that at last have the management’s labors been rewarded 
and something of importance has been developed. At No. 1 test pit, the drift 
to the east was begun last week and until now has been steadily working in 
almost clean ore. According to last accounts they had passed through 20 feet 
of ore and there were thea no signs of the deposit giving out. The drift was 
started at a depth of 50 feet and has beed working night and day. No. 3 test 
pit, about 140 feet east of No. 1, at a depth of 25 feet is bottomed in ore, caved 
at the wrong time necessitating the sinking of another, consequently No. 3 
was started with the above results. The Pioneer has been having a streak of 
poor luck since its beginning, but we are of the opinion that within a reason- 
able time we will see something more than fair prospects at the Pioneer.— 
[Ely Iron Home. 

Shaft sinking was this week commenced at the Sheridan Exploration in 
62-14. Itis the management’s intention to sink 100 feet and then crosscut 
north toward the foot wall. They are now sinking through the outcropping 
and some excellent ore is being placed on the stock pile. The developments 
at the east end also continue more encouraging as depth is obtained.—[Iron 
Journal, Tower, Minn. 

The recent discoveries of ore on section 9, in town 46-29, are of considerable 
importance. In fact, it is one of the most important uiscoveries that has been 
made for two years, if the deposit shall prove to be exteusive. The dip here 
is to the north of the pits where the ore was found. The diorite lies to the 
south of the ore pits. Tue ore taken out is perfectly clean, in fact, is of a very 
superior quality; assays takea from a fair sample have run so high as 63 per 
cent. in metallic iron and .o15 in phosphorus. The ore is of the red and spec- 
ular nature, and certainly resembles the Lake Superior red specular very 
closely. From the surface indications it would seem as if there was a large 
body of ore at this point. The land is owned by the Negaunee Mining Co., 
who are now putting in a drill to test the deposit. Capt. Sam Mitchell, of Ne- 
gaunee, now has 15 men working on the east half of the southwest quarter of 
section 10 adjoining. Work was begun there last week. They have started a 
shaft on the trend of the formation east, and expect to find about 50 feet of 
surface. If the drill should discover a material deposits of ore at this new 
point (and we believe it will) it will open up a new and important field on the 
Marquette range. The new shaft is being sunk only 80 rods from the old 
Greenwood furnace.—[Lake Superior Democrat. 

Messrs. Alfred Kidder and Thos. Witers, who have charge of the local affairs 
of the Lake Angeline mine, were inspecting the east end property on Wednes- 
day, with a view to future operations. They have been awaiting the action of 
their neighbors, the Cleveland and Lake Superior Mining companies respect- 
ing the pumping out of the waters of the lake, but as nothing could be learned 
as to when this would be done, they have decided to go ahead independently 
of the others, as mentioned in these columns a few weeks ago, and will accord- 
ingly arrange for the removal of the water from the shallow arm of the lake 





that occupies land owned by them. They will construct a dam, the steam 
shovel being used to hasten the work, and expect to make a start in a iew 
days.—[Iron Ore, Ishpeming. 





IMPORTANT BOILER TESTS. 





Mr. W. C. Temple, of Pittsburg, Pa., manager, writes Zhe /ron Trade Re- 
view as follows, regarding some recent important tests of the Babcock & 
Wilcox Co.’s boilers: “ Mr. Daniel Ashworth, the well known consulting and 
mechanical engineer of Pittsburgh, has just finished making a test for the 
Oliver Iron & Steel Co. of two Babcock & Wilcox boilers, which have been 
set over two puddling furnaces at the Oliver’s Tenth Street Mili, Pittsburgh. 
We take pleasure in handing you a copy of this test which, we think, will be 
of great interest to a majority of your readers. In a series of tests recently 
made by Mr. Ashworth, at the Edgar Thompson Steel Works, the results ob- 
tained from the two-fiue boilers, fired direct with a good grade of run-of-mine 
coal, were just about the same as those obtained from these Babcock & Wilcox 
boilers where slack coal containing a large percentage of dirt was used, and 
had done its work in the puddling furnace before the waste heats were deliv- 
ered to the Babcock & Wilcox boilers.” 

The report is as follows: 

‘‘In compliance with your request I have made evaporative test of the two 
of 45 H. P. each, Babcock & Wilcox boilers, said boilers being placed above 
their respective puddling furnaces, so that the steam generated therein is 
from the waste heat after doing the work in furnace for puddling, or in other 
words, that which usually passes out of the stack. 

DIMENSIONS OF BOILERS. 


Type Of DOLE... ..c.05 scssnsssosapcctncucsseseveesenses Babcock & Wilcox Water Tube. 
Rated horse-power.. (45 each). 
Heating surface... +-1,026 sq. ft., or 513 sq. ft. each. 
Grate surface of puddling furnace 19.33 sq ft., or 9.916 each. 
St ROIEG, ciccecceesnsncseve toovensnscwnisconssetsicess One 42 in.x 36 ft., and one 42 in.x 37 ft. 








Vertical distance between bottom of stack ana grate bars................ a5 ft. 

Total height from grate bars to top Of Stack..........cccccsscesseecereseseeeeees §2 ft. 

Ratio of heating surface to grate SUIfACE..............sceserseseceseerssseeeeeeeeS I tO I, 
RESULTs. 


Duration of test.... 
TRIE CE COM ras onsnse bensseccccnyecnsccccssersesuse sevens peseesineedinions 
Coal consumed 
Water CVA POTAted........cccccccscccccccorscccccescccccesosees soseesseve 

CEE BI BE ap kciehidicess sv soni nahn dionabeansestetenvesestoceabbepebesnencenescdohbesy ‘ 
Coal per hour per sq. ft. of grate surface............ cssecssssescesseeceeens 30. 
Water per HOurkr.....ccccsscccccccceccesvcccsescocepeocecess 
Water per hour per sq. ft. of heating surface 
Boiler PreSSure...........sssecccesescescreccecsocenes -ecevece see 
TOUBESRCUTS OF FOOT WHERE. « ccccisucoseSecaseteunasexstecesce covescevioensseueesesies 









RESULTS, 
Temperature Of ESCAPING FASES.....soererserses seseseesrerseesseressenseerseseeeeegGZ dg. 
Dralt SUctiON......ccccscccesccccsersccesercoces sooscsccocee ons seseee sevens obocesinccsonveccsssuncsesees 3 in. 
Water per lb. of coal.. scké Suveadenvebusnibseesbecune -+-5-6 lbs, 
Water per lb. of coal from and at 212 ‘deg. iokapntehs vadatuuhentupiaadinndedoenabone 5.9 “ 


HORSE-POWER. 





Rated horse-power... bitieshaearsenn 
Horse-power by observed. evaporation. sdiecavtmntteia 
Horse-power from and at 212 deg ...........-.000 
Horse-pvwer, Centenaial standard... 


senehaaie 45 each or go 
--55-9 €ach or III.g 
---60.6 ach OF 121.3 

--55-6 each or 111.3 


“ Showing a gain of 10 per cent, by ‘hide ant water tu 102 deg. over 
what it would have been had the temperature been 60 deg., or the practice of 
feeding cold water. 

“It will be observed that the development of capacity is beyond the rating 
(45 each), it being from and at 212 deg., 69.67 H. P., 33 per cent. above. Cen- 
tennial standard equals 30 lbs. of water evaporated from 100 deg. temperature, 
and 70 lbs. steam pressure equals 55.69 H. P., an advance over this standard of 
24 per cent. above rating. 

“ The evaporation to coal, while see ningly no object, as the fuel has done 
its work in puddling, clearly shows that the efficiency is close to the ordinary 
results of two-flue praciice withouc undue urging. With this work as a net 
gain in fuel, there is still remaining an opporiunity for improvement : viz., the 
utilization of more of the heated gases as temperature of escaping gases is 
still too high. An increase of heaung surface by more boiler would do this. 
I think this is a step in the right direction and the results favorable. A num- 
ber of these in operation would form an excellent auxiliary to the main bat- 
tery. The results wou.d be more uniform also in a number operating. 

“ The operatiou 0: the steam jeis wa3 such taat the uyper iucna e recived 
all the condensation aud wet steaw, a ait greatly dus tu p piug o: sam: I 
would pipe each furuace frein is Ow side uf S0urce, 4s DOW Lhe upper acts as 
a syphon drawing the waterin. The carrying of wa-er itu this ciass of boiler 
should not be permitted higher thau secumd cock ualess for special reasons, 
such as stopping of water supply, etc. «a proper attention to this will greatly 
add to the efficiency aud give drier steam, which is important.” 





Oil in Boilers. 


It goes without question that o1is a: certain kiads, whe1 they get into a 
boiler, are capable o. causing great iajury, while oils of other kinds are fre- 
quently introduced in large quantities and good resul.s are claimed trom such 
usage. Whether oil will produce injury to a boiler depeuds altogether on its 
nature, as some oils are so light as to be readily vaporized by the heat, while 
others being more dense and having a giutinous nature, combined with sedi- 
ment, scale and other foreign matter, pruduc.iag a deuse mass of low heat- 
conductivity which will settle to tne boctom o. the boiler, preventing contact 
of the water therewith, which will soon result iu the formation of a blister on 
the sheet. This is particularly the case in tubular boilers, and to a large ex- 
tent in boilers of the crown sheet type. In view of these facts it is considered 
good engineering to keep all oils of an animal or vegetable nature as far from 
the interior of the boiler as possible, but as no such injurious effects have 
been reported from the use of mineral oils, these do not seem to be so obsject- 
ionable, for good results have often been obtained in the way of preventing 
the adherence of scale by the introduction of mineral oils into the boiler, 
{Stationary Engineer. 
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DOCK IMPROVEMENTS AT ASHTABULA HARBOR. 





Within a few days past the Lake Shore & Michigan Southern Railway Co. 
began receiving iron ore on its new lake front docks at Ashtabula Harbor, O, 


a small terminal point a few miles east of Cleveland that has a record of re- | 


ceiving and shipping to iron furnaces more ore than any port in this country. 
The building of these docks is an important departure in the business of 
handling ore on the lakes, inasmuch as the railway company, finding itself 
unable to increase its facilities for handling ore and coal in the harbor, has 
been compelled to go out into the lake and construct a breakwater, making 
land and canals within the enclosure for the accommodation of the increasing 
traffic. Just 1,800 feet front of the new docks has been completed, in a work 


| 





on the Lake front. Of the 5,200 feet of dock front on the Lake Shore side 
within the harbor, 4,000 feet is used for ore, so that that proportion of the 
lake front docks already completed, 1,800 feet, brings the total frontage for 
ore up to 5,800 feet, or an increase in capacity of 45 per cent. The new docks 
under way will add 4 700 feet front, or 117 per cent., to the capacity within the 
| harbor, and if the plans of the proposed east slip is carried out the total of 
outside dock will be 8,300 feet front, or more than double the entire frontage in 
ore within the harbor. Work on that portion of the 4,700 feet of dock not 
equipped for service this Fall will be pushed to completion during the Fall and 
Winter, although the construction of the proposed second slip to the east of 
the present workings may be delayed to await a further demand for dock space 
from iron ore interests. When this work was planned, a little more than a 
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L. Ss. & M. S. RY. DOCKS, ASHTABULA HARBOR, O.—NEW LAKE FRONT IMPROVEMENTS. 


that contemplates an addition of 8.300 feet front to the company’s present 
docks. Before going into detail regarding the new enterprise, however, it 
may be well to note the increase in the ore business at Ashtabula. There are 
two railway companies controlling the docks, the Pennsylvania Co. on the 
east side of the river, and Lake Shore on the west. The building of these 


docks will place the Lake Shore company far in the lead of all competitors in | 


the trade on Lake Erie, and the following table will prove interesting in 


showing the Lake Shore’s proportion of the business during the several years 
| the work so far. In the construction of the breakwater and docks, there was 
| put down 127 cribs, 40x24 feet and from 8 to 22 feet in depth, with an average 


past : 








Receipts, Lake 
Shore Co., Ashta- 
bula, gross tons. 


Lake Shore r 
centage of 
entire business. 


Ashtabula, 
gross tons. 


Year. 


| Total receipts, 
] 

















670,000 293,669 43:8 





650,000 239,243 36.8 
582,000 108,780 29.0 
672,000 252,624 37-5 
I ,103,839 528,936 47.9 
1,288,530 594 300 45-3 
1,963,490 1,039,920 52.9 
2,176,730 1,177,620 54.1 





year ago, the demand for dock space was very urgent, on account of a boom 
in the oretrade. Conditions have since changed materially, as has been shown 
by the restriction in the present season’s output from Lake Superior, but there 
is every indication of another active season in 1892, and it is confidently ex. 
pected that the demand for ore before another season comes around will war- 
rant the construction of this second slip. 

Some idea of the amount of material and the expense attending the con- 
struction of these docks can be formed from a statement of material used in 


depth of 16 feet. Four thousand cords of limestone, 225 tons ofiron drift 


| bolts and spikes and 7,509,000 feet of timber have gone into the work. Of the 
| timber, about 4 000,000 feet was pine, 3,000,000 feet hemlock and 500,000 feet 


Ore was received at Ashtabula Harbor by the Pennsylvania Co. as early as | 


oak andeim. Rock dredging amounted to 100,000 cubic yards and earth 
dredging 250,000 cubic yards, in addition to the very large amount of filling 
necessary in construction of this nature. The work was started on July 20, 
1890, and the first crib was sunk August 6, 1899. It was necessary to push opera- 
tions while in the open lake, and in the four months intervening between Au- 
gust 1 and December 1, 73 cribs were sunk. The additional cribs were sunk 
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BROWN HOISTING AND CONVEYING PLANT, 


LAKE FRONT DOCKS, ASHTABULA HARBOR, O 


July, 1873, but the foregoing will serve to show the increase in business during | 


the most important period, the past four or five years, within which time the 
lake business in most branches has been doubled, and even trebled in some 
cases. The Lake Shore company’s receipts ef ore at Ashtabula began with 
the season of 1875 During that year only 15000 tons were received and the 
aggregate for any one year did not reach 100,000 tons until 1880. 


at irregular intervals from that time on, but the work was not pushed as it 
had been at the outset. A. V. Powell, of Chicago, is the engineer in charge, the 
work being a special commission with him. Mr. Powell makes a specialty of 
dock construction. He built and equipped E 1, Hedstrom’s big coal dock in 
Chicago, and the ore docks at South Chicago, and had charge of the Calumet 


| & Chicago Dock Co.’s operations before coming here. 


The present dock frontage in Ashtabula, irrespective of the new lake | 
front improvements undertaken by the Lake Shore company, is 10,200 feet for 
coal and ore, 5,200 feet of which is on the Lake Shore or east side of the river 
and 5,000 feet on the Pennsylvania or west side. The accompanying drawing 
shows only the Lake Shore side, but includes the plan of breakwater and slips 


In a second engraving accompanying this article is presented a view of the 
ore handling equipment of that portion of the new docks already completed. 
The equipment consists of twelve hoists of the Brown pattern, suitable for 
unloading two of the largest ore carrying steamers at one time, working six 
hatches on each vessel. It is with such plants as these that vessels carrying 
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2,000 to 2,800 gross tons of ore and given special despatch are enabled to leave 
port in most cases nine to twelve hours after arriving. Mr. H. T. Raser is in 
charge of the new docks, and Mr. John P. Manning has general supervision of 
the Lake Shore company’s affairs at Ashtabula.—[Marine Review. 





. Water-Tube Boilers on Board Ships 

The American Government have decided to introduce the water-tube 
boiler into their warships, and the results will be watched with the closest 
interest by marine engineers generally. The decision has not been arrived at 
without careful consideration and exhaustive tests as to the efficiency of this 
type of boiler. The tests made with a Ward boiler showed that it consumed 
55 lbs. per square foot of firegrate per hour, whereas with ordinary marine 
boilers in high-speed steamers the consumption is 25 Ibs.; in locomotives, 70 
lbs, but with 6 inches of forced draught, 138 lbs. have been burned in the 
yacht. The evaporation of the Ward boiler was, it is stated, 10 lbs. per square 
foot of heating surface per hour, while in fast steamers it is 7 lbs. to 8 lbs. 
The advantage is in raising the steam rapidly and in having light boilers, the 
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AN ELECTRIC STREET RAILWAY PLANT. 





Recognizing the necessity of a perfectly reliable source of power, the Fed- 
eral Street & Pleasant Valley Electric Street Railway Co., of Allegheny and 
Pittsburgh, Pa., has spared no expense in fitting their power house with the 
best of steam and electric machinery. The building is absolutely fire-proof, 
with brick walls and tile roofing. The boilers are of the Hazleton type, rated 
at 1,000 H. P, in two units, and each furnished with three independent Roney 
stokers. Four lines of railway are operated by the company, and the current 
is furnished by: Five 80-watt E lisonu dynamos; one 150-watt Edison dynamo, ~ 
and three 40-watt Thomson-Houston dynamos. In practice these two differ- 
ently wound generators are not found to work well together, and in a short 
time the electric machinery will probably be exclusively Edison. The power 
originally consisted of: One 18x33 and two 24x33 Buckeye engines, and with 
a view to guarding against possible delay through accident, a system of 
clutches and countershafting was adopted and so arranged that any engine 
might run any dynamo, or even take all the load. Ia spite of these precau 





AN ELECTRIC STREET RAILWAY PLANT. 


weight of a boiler for 850 I. H. P. being only 14 tons. Itissignificant that the 
Americans do not intend to depend entirely on the tubular boiler for their 
steam, and that they are only fitting it to a coast defense ironclad named 
Monterey. She will have two ordinary “Scotch” boilers, which will give her 
steam for ten knots speed—and this can be increased in half an hour to 16 
knots by lighting and working the tubular or coil boiler, or, if the vessel be 
at anchor, and it is desired to start soon, she can be under way at 15 knots 
for half an hour after lighting the fire. Many torpedo boats have been fitted 
with tubular boilers, and a British cruiser of small displacement is, we under- 
stand, to have the Thornycroft boiler.—[Glasgow E agineer. 





The Hardware [rade. 


Reports from the hardware centers indicate that the trade has been fairly 
active and the transactions in the aggregate heavy, and also that the situation 
is improving. But, as we have already observed, the early “‘ great expectations,” 
which were founded on big crops assured and high prices in promise, have not 
been fully realized, hence many are disappointed and dissatisfied, although, 
really, there is nothing of which to complain, except low and somewhat irreg- 
ular prices. Fortuuately for the country, there is no general disposition to 
create aboom. The long depression in agriculture induces conservatism in 
the industry. Farmers are disposed to use this season’s surplus to make good 
past losses, to settle for old purchases rather than to make new, and this dis- 
position on their part should be a warning to manufacturers against overpro- 
duction for next season. There is a good demand for everything required at 
this season of the year, and the trade is in a healthy and vigorous condition.— 
Farm Implement News, 








of 118 miles and delivered without material loss and with perfect safety. 


tions, they have had more than their share of trouble. That they have been 
so unsuccessful in this respect has been the fault of the design of the plant, 
rather than carelessness in its operation or the policy of the purchasing agent. 
Belts and clutches always seemed to slip when the load was heaviest, and the 
shaft bearings got hot when greater service was demanded and when a shut- 
down was most vexatious. Finally, losing all patience, the company have in- 
stalled an 18 and 30x16 Westinghouse high-duty compound enginé, belted 
direct to a 150-watt Edison dynamo, and intend to thoroughly test the com- 
bination by comparison. Its success seems to be already demonstrated to be 
as great as the failure of the system whose work it shares. It is quite probable 
that independent engines will eventually displace the centralized power with 
its expensive complication of shafting, clutches, belting, etc. An interior 
view of the station, from a photograph, shows the disposition of the machinery 
and the contrast between the simplicity of the one plant and the intricate con- 
struction of the other. 





Transmission of Electricity for Power. 

A contract has just been conciuded between the Niagara Power Co. and 
the Cataract Electric Co., of Buffalo, by which the Buffalo company acquires 
the exclusive right to the use of all electricity generated at the new tunnel so 
far as Buffalo is concerned. The new company will receive the electricity at 
the city line and distribute it to consumers in the shape of power. Its officers 
hope to be able to supply at least 20,000 horse-power before November 1, 
1892, and at such rates as to supplant steam power now in use to that extent. 
The question of transmission has been practically solved in Germany, where 
a current of 300 horse-power has been carried on a single wire for a distance 
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TEAM USERS Should Read this. 
S Increase the Capacity of your Boilers. 


Scale is a Non-conductor of Heat. 


SAVE YOUR FUEL AND PROTECT YOUR BOILERS FROM SCALE AND GALVANIC ACTION OF WATERS. WATERS ANALYZED FREE AND THE COMPOUNDS 
MADE TO SUIT EACH WATER. 





IiIWw'rEeERNWA TIONAL BOILER SOLVENT. 


(PURELY VEGETABLE.) 


Dearborn Drug & Chemical Com ’y, 


Manufacturing and Analytical Chemists, W. H. EDGAR, Manager. 
Ghio Office, Canton, 0. ROBERT H. CREVOISE, Agent. 


WRITE FOR INFORMATION AND PRICES. BEWARE OF INFRINGEMENTS. 


Office, Room 29, Rialto Building; Works, 4246 Champlain Avenue; 


CEICAGO,. ILL. 








THE GORDON HOLLOW BLAST GRATE. 





We here illustrate the Gordon patent hollow blast grate and apparatus, 
manufactured and sold by the Gordon Hollow Blast Grate Co., of Greenville, 
Mich. The blast grate itself is a hollow cast section with suitable blast open- 
ings in its upper surface for the escape of compressed air to fan the furnace 
fires. These blast openings, called valves, are about seven inches in diameter 
and are so designed that, though the compressed air may readily escape 
through them, the ashes and fine particles of fuel cannot drop through into 
the hollow space beneath. Each blast grate is supplied with from three to 
five of these valves, according to the length of the grate. The grates are uni- 
formly eight inches wide by four to six feet long. Each valve is to all intents 
and purposes a“ Tuyer iron” or “ Duck’s nest,” such as is found in every 
blacksmith’s forge, and the fire underneath a single boiler, fitted with these 
grates, will be quickened as though a dozen muscular blacksmiths were 
“pumping” with might and main upon a like number of bellows, whose 
blast outlets were distributed about at regular intervals throughout the fur- 
nace. In this case, however, a fan or blower of suitable capacity supplies the 
place of the bellows, while the muscular arm of the blacksmith is supplanted 
by the steam engine. As will be seen, the main blast pipe penetrates the side 
wall of the furnace at the floor line, extending thence across the ash pit under 
the back end of the grates. As the blast pipe is at times subjected to consid- 
erable heat, it is of cast iron, with heavy flanged joints accurately fitted to 
make it air tight. From this pipe 4-inch vertical connections are made with 
the blast grates above. When in position for use this main blast pipe lies on 





the floor of the ash pit, well back against the wall supporting the back end of 
the grates. It is thus guite out of the way of the fireman when cleaning out 
underneath. The cast pipe usually terminates at the outer line of the furnace 
wall, Here a blast gate is attached, which, as it is opened or closed at will, 
gives the fireman absolute control of the blast and consequently of the fire. 
Light galvanized iron or tin pipe is employed to make the blast connection 
between the outer, or gate end, and the blower. As will be seen, the appa- 
ratus, which is simplicity itself, consists of blast grates, blast pipe and blower. 
As from 200 to 400 cubic feet of air is forced through each blast grate per min- 
ute, it is sufficiently protected from injury by heat, consequently the claim 
that barring accident, the hollow blast grate will last for a lifetime, seems 
plausible. 

The hollow blast grate is the invention of Elonzo J Gordon, of Greenville, 
Mich., who may be said to have had life-long experience as fireman, engineer 
and mill owner and operator. The problem Mr. Gordon set out to solve was 
this: A simple and durable contrivance that shall insure the quick combus- 
tion of such fuels as, with the ordinary draft, burn so slowly as to be practi- 
cally worthless for steaming purposes. Prominent among these may be 
named cuim and screenings from coal, baggosse from sugar cane, the waste 
from cotton seed, fine dust from the band saw, spent tan bark, together with 
the dust and mill waste from such slow burning woods as hemlock, cypress, 
gum, elm, oak, basswood, redwood, cottonwood, etc., etc. Mr. Gordon claims 
he has successfully solved this problem, and his company proudly boast that 
they have yet to learn what failure means. Though the blast grates have now 
been in constant use for upward of two years, we are informed they have not 
in a single instance failed to secure the hearty endorsement and approval of 
the users. And what is more, though they have been subjected to practical 
tests in nearly every State in the Union, and under all sorts of conditions, not 
one has needed repair, not one has shown the slightest evidence of warping or 
sagging, not one has failed to perform the work set for it, in a manner highly 
satisfactory to the user. Their proposal with guarantee tends to inspire con- 
fidence. Reduced to its simplest terms itis this: “If you will give the blast 
grates a trial, we guarantee you shall be so well pleased with their work, that 
you will accept and pay for them at the expiration of the trial period.” 











When using the hollow blast grates the fires are fed exactly as when using 
grates of the ordinary pattern, by carrier, or through the open doors, with 
dust, spalts, slabs, blocks, or other coarse and heavy fuel. Itis further claimed 
for these grates “that they increase four-fold the life of the common grates 
used in conjunction with them.”’ This claim is based upon the theory that as 
the blast grates do all the work, the intermediate grates are practically re- 
lieved from duty, and as a consequence do not get heated sufficiently to “ burn 
out.” 

A recent visit to the works of the Gordon Hollow Blast Grate Co., at 
Greenville, Mich., by an /ron Trade Review representative, showed that the 
company was rushed with orders, and that the business was developing te 
their entire satisfaction. The cfficers of the company are: R F. Sprague, 
President ; E. J. Gordon, Vice President ; T. J. Potter, Secretary and Treasurer. 





A NOVEL AND ECONOMICAL ENGINE. 





The engine illustrated in connection herewith was recently invented and 
patented by Mr. Mathias J Hinden, of Cleveland, O. The inventor claims that 
in his construction he is enabled to “ raise steam” quicker than in any other 
engine that is designed to be steam-driven; that he saves three-quarters of 
the space usually taken up by boilers; that there is no possible danger aris- 
ing from explosions, as steam is only formed as it is required for use; that it 
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is exceedingly simple and cheap in point of construction, and that no steam 
escapes from the exhaust into the atmosphere, as it is entirely converted into 
hydrogen gas and consumed. In the smaller class of engines the inventor 
proposes to utilize gasoline as the heating agent, and he contends that his 
improved device can be advantageously employed in propelling street cars, 
launches, etc , he having already demonstrated great power in an engine hav- 
ing but seven-eighths of{an inch stroke, as per accompanying cut, it having 
worked satisfactorily in all respects. 





The Aerated Fuel Company. 


We have received the following from the Aerated Fuel Co., Springfield, 
Mass,.: “We have begun suits in the United Stated Circuit Court for the 
District of New Jersey, against a firm of manufacturers in that State for mak- 
ing and selling apparatus infringing our patents, and against two glass manu- 
facturing companies for using such apparatus. We claim that our patents 
cover the whole system of burning oil with compressed air, automatically 
regulated, and we are prepared to bring suits against any one else infringing 
these patents. Please take notice of this fact, and beware of any one offering 
you aay oil burner to be used with compressed air, in infringement of our 
rights. W.S Collins, 45 and 46 Drexel Building, New York, is the sole licen- 
see for our system in Southern New York State, Eastern Pennsylvania and the 
States of New Jersey, D2laware, Maryland and the District of Columbia, and 
we have representatives for all other sections of the United States and Canada, 
authorized to putin our system, with guarantee of its successful working.” 
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THE HACKNEY HAMMER Co. 


OF CLEVELAND, OHIO, 
MANUFACTURE THE MOST SUCCESSFUL 


POWER HAM NER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY & PRACTICALLY TESTED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY. 
WRITE FOR CATALOGUE AND ALL INFORMATION. 








STEEL vs. IRON. 





It is the general impression in trade circles that the quality of the manu- 
factured iron now made is improving. Consumers are more exacting in their 
requirements, the practice of testing has grown quite general, and greater in- 
telligence now prevails among all classes of manufacturers. More attention 
is paid to the scientific portion of the business. Chemical formulas are no 
longer regarded with contempt. Raw materials are purchased with some dis- 
crimination, the effects of different fuels are carefully noted, and rule-of-thumb 
has to a great extent given way to the application of exact knowledge. The 
gradual disappearance of old iron rails from rolling mill stock pilés is also a 
matter of no small consideration in this question. As long as they were plen- 
tiful and cheap there was a constant temptation to use them, as their conver- 
sion into other forms of iron was so easy and comparatively so inexpensive. 
The passing away of the old rail era together with the growth of scientific 
knowledge relative to iron making could not fail to effect a marked improve- 
ment. 

This improvement has been especially noticeable in the manufacture of 
bar iron in the West. For example, common bar iron of Western make is no 
jonger the despised article that it was but a few years since. At that time a 
storm of indignation was evoked when the charge was made that‘a Chicago 
fire escape manufacturer was using common bar iron in building structures 
upon whose strength many lives might depend. The common bar iron now 
made easily meets the requirements of agricultural implement manufacturers, 
and has further been known to endure the exacting tests of the most rigid 
railroad inspectors. 

Notwithstanding this array of argument, apparently proving that the 
quality of the iron now made is better than ever, itis the opinion of experts 
that the limit of improvement has been reached, unless consumers are willing 
to pay greatly enhanced prices. Further improvement in quality is to be 
gained by reworking, thus making the product more homogeneous, but de- 
cidedly more expensive. In this event, however, the consumer naturally turns 
to steel, which will meet his requirements at a less price. The quality of steel 
is shown to be steadily improving, and, unlike iron, it has a free field which 
it will enjoy until some other metal or alloy is found possessing greater merits 
and is available at a reasonable price. The improvement in the quality of the 
steel made in the past five years is veryremarkable. No longer arecomplaints 
made of the mysterious cracking of steel plates, but steam boilers are now 
almost universally made of steel and iron ships have completely given way to 
steel ones. The manufacture of reliable steel plates is no longer confined to 
one or two works in this country, in which the process almost seemed to be a 
trade secret, but there are upwards of a dozen of them, all ready to meet the 
most severe specifications, which would be impossible of execution in iren ex- 
cept at very much higher cost. 

In ether branches of the steel trade the number of manufacturers is con- 
stantly increasing, and the excellence of their product is a matter of wide 
comment. Who can make good thin steel sheets? was once a live question, 
but it has now almost changed into, who cannot make good thin steel sheets? 
In heavy forgings iron and steel have for som>time been struggling for the 
mastery, and each has its advocates. The iron manufacturers say that they 
find the quality of the scrap now in the market is so irregular that they cam no 
longer depend upon it, and they will only guarantee their work when made 
from reworked muck bar, which is necessarily expensive, and the result is that 
they are themselves turning to the use of steel. In fact, the inference seems 
to be unavoidable that steel is making greater headway than ever in all 
branches of trade in which reliability aud excellence of quality are sought.— 
[Iron and Steel Trades Journal, London. 





DULLNESS IN CONTINENTAL IRON MARKETS. 





The hopeful prospects which a month ago cheered the iron manufacturers 
of the Continent have changed, and there is nothing now to be seen, at least 
in the near view, but gloomy objects and depressing signs of inanition. The 
spurt in the French markets has run itself out. True, business has not yet 
fallen into the state of langaor which we see in the neighboring countries, 
bat there is nothing that can be described as activity, and the tendency is dis- 
tinctly downward. In B:lgium business is slacker than ever, the declining 
prices of pig iron having the effect of keeping consumers of the finished pro- 
duct out of the market in the hope of obtaining still easier terms later on. 
German affairs have changed but little during the last week, but the down- 
ward tendency of prices has become more distinctly marked. The retrograde 
movement in the English markets has weakened the tone of Continental trade 
generally. 

Business in pig iron has further fallen off in the Rhenish-Westphalian 
mirkets. Coal of the industrial sorts and blast furnace coke continue to de- 
cline slowly in price, so that buyers of crale iron are disposed to wait. There 





CENTRAL THOMSON-HOUSTON COMPANY, 


48 ArcaDE, CLEVELAND, O. 
S. D. NESMITH, - : : - - Manager. 


Motors from 1-12 h. p. to 100 h. p. 


ELECTRIC LIGHT PLANTS INSTALLED, 


Arc and Incandescent, Direct and Alternating, 


ELECTRIC FANS! 
FANS FOR VENTILATINC! 


ELECTRIC SUPPLIES. 








are but few inquiries, and the offers made in response are often considerably 
below the official price lists. In Upper Silesia business is equally slack, and 
the tone of affairs is weak. Belgian iron is lower in price this week. 

The demand for finrished iron and steel of all classes is now very slack 
in the markets of the west of Germany. Buyers hold aloof, believing that 
cheaper coal must give them easier terms later. The expectation is justified 
by the downward course of prices. At Dusseldorf, bars and joists may be 
bought fully 5s. a ton below the prices officially marked. Manufacturers are 
forcing joists on the market, so that prices for that class of goods are especially. 
weak. The export trade is very slack. Buyersin the Belgian markets show 
more reluctance to deal. The drop in the prices of coke and of pig iron has 
opened up a prospect of easier terms for finished iron and steel. “Foreign cus- 
tomers are now buying but sparingly. A few small orders for plates have been 
received during the last week. The Paris market is less active, and reports of 
a failing demand have come to hand from the provinces. The proposed com- 
bination of the manufacturers of the North, East and center seems likely to 
fall through. Hence the besitation on the part of buyers.—([Colliery Guardian. 





INCREASING USES OF SEAMLESS STEEL TUBES. 





Few of the newer industries which have sprung up in the busy hardware 
district of which Birmingham is the centre have—to use an American term— 
more distinctly “caught on” than the manufacture of seamless steel tubes. 
The rapidity and success which have attended the productien of this compar- 
atively new article of manufatcure were due primarily to the requirements of 
the cycle trade. Ina first-class cycle of whatever description a combination 
of great strength and extreme lightness is a prime necessity, and for such a 
purpose the ordinary lapwelded steel tube of whatever quality, was, in com- 
prison with the seamless tube, quite “out of the running.” This use of the 
seamless tube, however, important as it is to cyclists and cycle makers, is of 
little moment wien compared to its adaption to hydraulic machinery, tubular 
boilers, and other purp2ses which affect not merely the convenience and com- 
fort ef individuals, but the safety and security of human lives from those terri- 
ble disasters which too often result from the breakdown of defective tubes 
under the strain of enormous pressure. Now, granted that the quality of the 
steel b2 good, a seamless tube made ofthat metal ought to possess Titanic 
powers of endurance under hydraulic or any similar strain. It has indeed, 
within the last few months, been undoubtedly proved that a 4% inch tube, with 
a core of { inch, can be drawn in steel, on the seamless principle, capable of 
withstanding a pressure of 1,000 pouids to the square inch. The makers of 
boilers have not been slow to recoguzie the superiority of these seamless steel 
tubes overcopper tubing. The “‘life’’ of the steel tube is quite as long, the 
cost is considerably less, and under all circumstances it is more reliable than 
the copper tube hitherto in use. The production of tubes of seamless stee] 
has already become an important branch of Birmingham industry, and another 
establishment of large dimensions and fitted with the newest and most ap- 
proved machinery will very soon be added to those already in operation. 
There can be no doubt that for this industry there isa great future. When 
efficiency and economy can be combined in any article, with greater security 
for human life and limb, its success is assured. Commercial economy and 
humanitarianism are powerful forces in themselves, but when united they are, 
or ought to be, irresistible.—[Colliery Guardian, London. 





Big lron and Steel Contracts from China. 


The destination of the iron and steel contracts which will be necessitated 
in the construction of the railway system now being gradually entered on in 
China is exciting a great deal of interest among Continental metallurgists. A 
short time back it was stated on the Paris Bourse that a syndicate of French 
capitalists had secured a concession amounting to several millions sterling 
for the building ofa line from Pekin, and later on this was contradicted in 
favor of the statement that the German firm of Krupp had obtained an enor- 
mous contract for railway material. The truth appears to be that the Impe- 
rial authorities are anxious, as far as possible, to use only native ironand steel 
upon the work, and at the present time enormous steel works are in course of 
construction with plant supplied from the North of England, and under Brit- 
ish management. The French Embassy at Pekin has represented to the Chi- 
nese authorities that these latter are bound by treaty to place contracts for 
railway material in France; but this view is so far from being accepted that a 
contract has just been put up for tender, and obtained by an English firm. The 
order was for only 2,000 tons of rails and sleepers, and the Continental firms 
tendered at higher prices than they would have done for a larger tonnage. 
H awever, since the placing of the contract in England, the amount has been 
increased from 2 000 to 12,000 tons.—[Iron & Steel Trades Journal. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Egle Rolling Mill Co., of New Ulm, Minn., capitaliz2d at $300,000, 
have filed articles of incorporation. 

Brightman & Collins, of Cleveland, will erect a machine shop, to be 58x 
103 feet, two stories, and built of brick. 

The Williams E1gine Co. has been incorporated, with a capital stock of 
$50,000, to build the Williams engine at Baltimore, Md. 

The Lewis Valve Co., East St. Louis, has been incorporated ; capital, $600,- 
000; incorporators, W. J. Lewis, L. B. Fish and E. S. Marshall. 

The Superior Land Roller Co. has purchased land at Gouverneur, N. Y., 
where it will erect a building for the manufacture of its goods. 

The Prescott Steam Heating Co., of Chicago, with a capital of $150,000, has 
been incorported by C. C. Poole, A. H. Graves and G. A. Prescott. 

Tae Continental Bolt & Iron Works, of Chicago, has been incorporated by 
A. Ezerton Adams, F. M. Steele and D. P. Donelson, with a capital stock of 
of $60,000. 

The Paragon Manufacturing Co. has been incorporated at New Haven, 
Conn., with acapital stock of $16,000. The company will manufacture hardware 
tools and specialties. 

The Haish Manufacturing Co., of DeKalb, has been incorporated to manu- 
facture fence wire; capital, $100,000; incorporators, Jacob Haish, Charles H, 
Salisbury and S. P. Bradshaw. 

Plans have been prepared at D:troit, Mich., for a foundry and machine 
shop for the Brush estate, W. G. Toompson, trustee, to be of brick, 41x91 feet, 
three stories, and to cost $8,000. 

The Cookshire Machine Works Co., at Cookshire, Que., has been incor- 
porated, with a capital stock of $30,009, for the purpose of manufacturing ma- 
chinery, foundry appliances, etc. 

The Arthur Radiator Manufacturing Co. has been incorporated at Arthur, 
Tenn., by W. Arthur, J. S. B. Key, A. Findley and others to manufacture the 
Holland steam and hot water radiator. 

Messrs. L. M Ramsey, C. D. McClure and Paul A. Fusz have incorporated 
the Madison Railway Equipment Co., of Madison, IIL, with a capital stock of 
$109,000. The company will deal in railway supplies. 

The Courtwright Manufacturing Co., of Detroit, Mich., manufacturer of 
railroad hand-cars and other supplies, will soon remove its works to Benton 
Harbor, where land has been purchased for new works. 

The Elizabeth Manufacturing C»., of E‘izabeth, N. J., has been organized 
to manufacture electrical and mechanical apparatus at E'izabeth and Plain- 
field. The capital is $100,000, Asa D. Paillips may be addressed. 

The American E 1gineering Co., of Jersey City, N.J., capitalized at $1,000,- 
000, have been incorporated. The object of the concern is the construction 
of steam and electric power plants and the manufacture of machinery. 

The S:eele Signal Co, of Chicago, has been incorporated, with capital 
stock of $1,000,000, for the manufacture and sale of railway signal appliances 
and other mechanical devices. The principal stockholders are James W. 
Steele and Wm. F. White. 

The Milner Lock & Manufacturing Co. has been incorporated at D2nver, 
with a capital of $10,000. The incorporators are W.S. Wood, B. D. Allen, W. 
H. Bolthoff and Joseph Milner. The object of the company is to manufacture 
a tumbler lock for the hardware trade. 

The Sewell Steel Heddle Co., capital stock $250,000, has been organized at 
Portland, Me., for the purpose of making machinery for manufacturing 
heddles and other machinery. The officers are: President, George W. Martin, 
of Lowell, Mass.; Treasurer, Samuel Sewell, of Lowell, Mass. 

The Damascus Steel Co., of Denver, Col., has been formed for the manu- 
facture of steel and steel tools under certain patents. The capital stock is 
placed at $1,000,000. S. P. Rose, G. Z Dimmitt, C. G. Hathaway, T. J. Cooper, 
J. S. Mosby, Jr., and L. D. York are the directors of the company. 

Grant Machine Tool Works, R. H. Grant, Superintendent; John J. Grant, 
General Manager, have been established at Fitchburg, Mass., occupying a 
building 1oox30, with an annex for boiler and engine room. They are pre- 
paring to manufacture steel balls for anti- friction purposes, and eventually a 
general line of machine tools will be produced. 





Additions, Enlargements, Removals, etc.:— 


Some further additions are to be built to the Farrell Foundry & Machire 
Co.’s plant, at Ansonia, Conn. 

The Hurlburt Rogers Machine Co. contemplates the erection of a new 
manufactory at Sudbury, Mass. 

The Norton Iron Co., of Dorchester, Mass., is reported as to move to more 
commodious quarters at East Everett. 

The Sperl Steam Heater Co., of Susquehanna, Pa., is talking of erecting a 
new and larger machine shop next season. 

The Lexington (Ky.) Foundry Co. will rebuild its plant much larger than 
the old one, and to pay for the increase it will issue $12,000 or $15 000 of addi- 
tional stock. 

The Wallis Foundry Co., of Girard, O., are making a number of improve- 
ments in their foundry, in order to keep pace withthe demands made on 
them for their manufactures. 

The Johnson & Rust boot factory, located at Millford, Mass., long idle, is 
to be occupied as soon as necessary repairs can be made by a new business for 
Milford. The United States Nozzle & Coupling Co., of Syracuse, N. Y., has 
leased it to manufacture nozzles and couplings for fire departments’ use, 

The National Reaper & Mower Co. of Canton, O., propose to remove their 
plant to Latrobe, Pa., providing a site of 10 acres is donated and $28,000 worth 
of stock subscribed. The Latrobe Land & Improvement Co. have indicated 
their willingness to take $10,000 worth of this stock, and an effort is now 





THE STIRLING COMPANY 


*MANUFACTURE 


The Safest, Most Economical,£Compact and Durable High Pressure 


WATER TUBE BOILERS 


All Wrought Steel. Large Mud Drum. Perfect Circulation. 
By removing four manhole covers access is gained to every part of the boiler. 
Dry steam and great economy of fuel guaranteed. 


NEW YORK OFFICE: 
74 Cortlandt St. 


PITTSBURGH OFFICE: 
Lewis Block. 


GENERAL OFFICE: 
Pullman Bldg., Chicago. 
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being made to have the citizzns of Latrobe subscribe for the remainder. 





Fires and Accidents:— 

The Washington (N. C.) Iron Works have been burned, at a loss of $5 000. 

The Morrison Foundry, at S:ellarton, N. S.. has been burned, at a loss of 
$309,000. 

The foundry of the H. B. S nith Co., at Westfield, Mass., has been damaged 
by fire to the extent of $35,000; insured, 

Oa the 16th the foundry and pattern shop of G. S. Hesker, of Evansville 
Ind., was destroyed by fire. Loss $40,000; insurance, $11,500. 

The works of the Highland Foundry Co., at Roxbury, Mass., have been de- 
stroyed by fire. The loss is estimated at $20,000, partly covered by insurance. 

The Bain Stove Foundry, at Charleston, Ill., was destroyed by fire on the 
20th inst. The loss to the foundry company and adjoining concerns will 
aggregate $60,000. 

Tae new plant of the St. Lawrence Manufacturing Co., just erected at 
Irondale, Col., with its entire machinery and stock, has been destroyed by fire. 
The loss exceeds $30,000, while the insurance is only one-third that amount. 





General Industrial Notes:— 

The Garfield Injector Co., Wadsworth, O, are sending out a circular cau- 
tioning the trade against making, using, purchasing or selling any injector, 
except the Garfield, containing a tube with a sliding ring forming an auto- 
matic valve between the lifting and combining chambers. It says: “The 
Garfi2ld Injector Co. is the sole owner of the pioneer patent on this construc- 
tion, and its patent thereon antedates all other patents having a similar com- 
bination of parts. It is broadly protected in its right and will permit no wan- 
ton violatio nof the same.” 

A mortgage for $130,000 against Witherow’s Works, of this city, which has 
been on file at the Lawrence County Court House for some time past, was paid 
off Saturday and the papers destroyed. The firm has had nearly $450,000 due 
them for work that was completed some time ago, and in order to pay their 
men and meet other expenses the mortgage was found necessary. Recently 
they have received part of the outstanding funds, and with this the mortgage 
as above stated was cancelled. More money is due the firm this week from 
engines and machinery that have been built for different manufacturing com- 
panies, and with these funds in their possession, they will be able to pay off 
all debts and have a handsome surplus besides. The stories about the com- 
pany being pushed for funds to meet pressing obligations were without foun- 
dation, as for nearly six months there has been $300,000 due them which if 
urgently necessary could have been collected.—[New Castle (Pa) Guardian. 





Mechanical Moulding Machines. 


We learn that mechanical moulding machines are being increasingly 
adopted in the Staffordshire iron foundry trades. Several patents have been 
taken out for mechanically preparing the moulds of damp sand, loam and 
other material for the reception of molten metal. This by machinery can be 
done much more quickly than by hand, and the consequence is that in this 
department mechanism is displacing manual labor. The introduction of ma- 
chinery of this type is a comparatively recent matter, but their growth in 
favor among the Staffordshire and Warwickshire hardware manufacturers has 
been rapid, and seems destined to become still more marked in the early 
future. A new works upon this principle has just been erected at Willenhall, 
where operations will shortly be commenced. It is anticipated that with the 
modern improved cupolas a heavy weight of goods will be turned out.—[{G'as- 
gow Engineer. 
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BE SEATED! 


YOU LOOK LIKE 
AMAN OF SENSE. 
WE WISHTO TALKTO 

YOU A LITTLE ABOUT 


MUSKEGO! 



















































I wish to say to you that for the Manufacturer or Investor 


THE CITY OF MUSKEGON, MICH., 


offers greater opportunities, has more real merit than ANY young 
City of the United States. 





AM aware that this isa BoLD STATEMENT, but I am prepared to give Facts and Figures 

that will astonish you. Notice this map on the wall, the Lake Michigan District, four 
States, having a common center (Lake Michigan). These four States, bordering on the only 
great body of water lying wholly within the United States, have an average age as States—61 
years—and no district of the world ever made sucha recyrd. These four States: Illinois, 
Indiana, Michigan and Wisconsin, had, by the census of 1890, 9,781,255 population, or nearly 
one-sixth of the entire population of the Union; they have over one-fifth of the railway 
mileage of the United States, and over one-tenth of the railway mileage of the world; and 
talk about rapid growth—Look at this table: 





























NAME OF STATE. GAIN LAST 30 YEARS. | PRESENT POPULATION—1890. 
FL ZINN ciccececcess Sn atasg 2,106,585 3,818,536 
BR Mincvesevcinenacavesenbansain 1,514,117 2,189,030 =f 
MICHIGAN. ocvere sec cesesenss ial 1,340,679 i sks 2,089,792 ing : 
WISCONSIN ..0....cecccooesesesoes | 907,016 eo aie | 
WOE Miccscontcaneeersesannoeces 5,868,397 po eres 9,781,255 Kpee 








This 30 years gain—5,868,397—is MORE than the present ENTIRE POPULATION 
of the following FIFTEEN STATES, viz: 





NOTE :— RARER MUIIIL  s « consnseinumupsuccpsmagcoasssean 1,204,002 
2 Colorado......... sectec: secccccceccsccessccese 410,075 
MICHIGAN, which is twenty Se tae Eo. i, o10sensesneesspiasannnibes 745,861 
= a BIO. ccreese sense canenesc0ccastgosenrsensanenes GOD SET 
years younger than Illinois or ER SR ee eepnert coos 332,205 
Indiana, made nearly | 6 New Hampshire.............0cseeseee 375)227 
Bk eS ee 345,343 
23 PER CENT Bs NRG iiss seatatisesnseescesasteenccbelens TOBABOE 
° i AE. IIIMIINIRD: -<caccscccbeuesccommseprececonrnceceses | AGE: 
: e E WR I vain tn.0.2sha0sbasasdecansodenansvaaibenabe »327 
of the entire gain of this four- | EIN,  vcsisnvnxdchanabneoesasiehaanene bn a 
state district for the last thirty | 12 TIGRIS <5<--5.ececrsesesesenroess covapeecenes sesaee 206,498 
ER, APU cccseavescssonchartanovesanataehemmanrcss 312,490 
years. Ee RE Gel OO os incosenicnocanezcssavanomee 182,425 
Ee RR ee 327,848 
THE FOUR-STATE GAIN WAS 5,868,397. ors ys 
| PUNE ininusailiieastencmpsnsiiitinal +-5:796,598 
Be RE rR oa hed teedsc ci: posyoacoevabetnn 760,448 
’ BF PERT GIG rec necerccescscccesscncucssscssnciesel SMEASE 
The present population of this b D. FRORRG aseremmincicorsisorseneensrsniossaces SOAS 
four-state district is 9,781,255 or 19 eran ccemenenecccccecosecescconcesoeces coonce 84,229 
E BO Bee ME concnusveccchnsacececnsstatvsceseen 1,441,017 
MORE than the 22 opposite: ia" OE FN acnsvioGecsazsasenlccessesscabenens” 2 
Re er IIRIODD, ., cacelantiearersdnoinnacwteennh 144,862 

See U. S. Census 1890. 
(| ee 





NOTE.—Michigan gained more population in the last 30 years—see table above— 
than the present entire population of Connecticut, Vermont and Delaware combined, or within 
5,000 as much population as Oregon, Washington, Colorado, Montana and Nevada have 
combined. 


NOTE.—Michigan gained more population in the last 10 years than Virginia and 
Georgia together gained, or than Kentucky and Tennessee, or Alabama and Mississ- 
ippi combined gained. 


YOU ARE SURPRISED AT THIS It was your impression that all the growth 

) and wealth of this district was at the south 
end of Lake Michigan, but let me tell you right here that the great intrinsic wealth is farther 
north, in the Iron, Copper, Salt and Timber district. The hardwood forests have scarcely been 
touched. Michigan puts out yearly over half the Iron Ore mined in the United States ; more 
than all the Southern States combined. Nearly every pound of Steel made in Pennsylvania 
and Ohio is made from Ore coming fron this district, (96.3 per cent of the Steel output of the 
United States for 1890 is accredited to six States lying along the Great Lak¢s) and this output 
was 100,000 tons more than that of G~eat Britain for 1889—-MICHIGAN FURNISHED 
THE ORE. 


When You Have Absorbed 


TME 


FOREGOING FACTS AND FIGURES 


You are beginning to reach a point where you will appreciate the 
location of the City of 


MUSKEGON. 


Notice on this Map on the wall, and in the Cut below, 


MUSKEGON’S CENTRAL LOCATION 


IN THIS GREAT 


TEN MILLION POPULATION DISTRICT. 


IT HAS THE BEST LOCATION IN MICHICAN. 


LOOK AT THIS! 


MICHIGAN CIRCLES. 
NAVIGATION CITIES. 








Radius of Each Circle, 125 Miles. 


POPULATION :—Each Circle has 
in round numbers in United 
States population as follows: 






cL te, 
SAGINAW CIRCLE, t : 
DETROIT CIRCLE, - : - 2,600,000 
MUSKEGON CIRCLE, - ‘ 2,725,000 


NOTE.—See Cram’s Atlas, Census 1890, by Counties. 











1,725,000 





The great business centers of this Lake Michigan District are the Coast Cities. Muske- 
gon is third in size on this great body of water and has the finest natural inside Harbor on 
Lake Michigan, sixteen miles of water front, all available, deep water—114 miles from Chicago 
and 85 miles from Milwaukee, with which two cities navigation is open the year round. 
Only 175 miles by navigation from the greatest Bessemer Ore shipping docks in the world. 
Rare combination—Raw Materials, Best Shipping Facilities and Best Markets in the 
United States. 


IT IS AN ACTUAL FACT that cargoes of heavy merchandise can be carried from 
Muskegon to the business center of Chicago quicker and for less money than the same 
quantity can be brought in by rail from points 10 to15 miles outside the limits of Chicago. 
Noexperiment. Doing it now. 


These great advantages are beginning to be appreciated. Twenty-one factories hav 
been located in the last eighteen months. Among the factories secured are: The Alaska 
Refrigerator Co., Large Rolling Mill, New Steel Works, Chase Bros. Piano Co., 
Sargeant’s Invalid Chair Co., Nelson Piano Co., Mich. Washing Mach. Co., Malle- 
able Iron Works, Machine and Foundry Co., Electric Alarm Co., Shaw Electric 
Crane Co., Houck Furniture Co., Electrical Power Co., Muskegon Cracker Co., 
Standard Oil Co. Barreling Works, Morton Key Seating Co., Kelly Bros. Mfg. Co., 
Heaps Earth Closet Co., Gray Bros. Mfg. Co., Hartshorn Shade Roller Co., New 
Flouring Mill—All just completed or now building. 


Why do you * CHASE RAINBOWS ” on the outskirts of the Country, 
and invest at high prices, when you can get property near the 
great business center of the “ Central West” for half the money, 
and having double the intrinsic worth ? 


A GOLDEN OPPORTUNITY IS BEFORE YOU, “St.x°ccrces torncys: 


leading citizens, have just commenced their 2nd Great Lot Sale. 2,000 Lots at the uni 
form price of $165 each, location to be determined by allotment as soon as 50 per. cent. is 
paidin. Terms of Subscription: $15 down, balance $10 each month $165 secures you a 
good lot, s5o0x125 feet, with alley in rear, in the phenomenal addition « MUSKEGON 
HEIGHTS,” which addition is pronounced by Real Estate Experts to be as fine an addition 
as any city in this country can show. It is less than one and one-half miles from the business 
center of the City of Muskegon, with which itis connected by handsome, paved streets and an 
Electric Street Railway. This addition has twelve large factories located upon it now ; has good 
Hotel, Brick Blocks and Stores, Depot, three paved streets, a large number of good residences 
Every lot is level and desirable. There is not a lot on the addition worth less than 
the price asked. The net avails of this sale to be used to locate ten more factories. All the 
factories on Muskegon Heights are solid,substantial brick structures, the smallest is sox1so feet, 
2 stories ; the largest plant is two buildings, each 6ox400, one 2 stories, the other 3 stories high. 
the latter plant is owned by four Bank Presidents and is the largest factory of its kind in the 
world, DON’T MISS THIS OPPORTUNITY. Such chances for sure paying invest- 
ment are rare. 


If you wish to-subscribe, remit by Money Order, P. O. or Express, or Bank Draft, to 


F. H. HOLBROOK, Sec’y Board of Trade, or 


HOLBROOK & McDONALD, SALES Acrs.., 
MUSKEGON IMPROVEMENT Co. 


REFERENCES: Any Bank in the City of Muskegon. Send for Maps, Plats and Information, 
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Alphabetical List of Advertisers 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (}) once a month 
the double dagger (f) once in three weeks. 





Aitchison, Rob’t Perforated Metal Co......... 
SRE DOE, nsssendicieninginemincvernas a 
Automatic Time Stamp & Register Co 
TAI, CARTODCE Oh veniinsee cseniccnscqosetoccanedes 
Buckeye Engine Co.......... 
A a ree 
OE SSS 2 ee EE 
.  @ 4 Serials iaae 

Babcock & Wilcox Co............. 
Buffalo Specialty Mfg. Co....... 
GOCE DISCl LAU CO ...20.cccccoscssnseccesconescese 
7B8utman Furnace Co............ 
MSSaets, Presley & Trai ccccccsoscesseccesssserescoses 


Cambridge Iron & Steel Co 
tCieveland Electrical Mfg. Co ..........cccss00008. — 
Cleveland City Fo ge & Iron Co......... 
Cleveland Twist Drill Co..........ccscccccssscesssses 
Cleveland Iron Mining Co..............ccccseeeeeeees I 
Cleveland Rolling Mill Co ....................06 
I ENTE SD weuictncchsinduiies csevnnceconmnecbenest 
0 SO > ae a 
SCOPE IARS Be BACOR .0.ccccce o00cesccecscesves 
I TI enhanced oieescccenniiginnaininty 
Canton Iron Foundry Co..............00 
Cambridge Roofing Co............cceeeseee 
oe a ee ee ee eee m0 
Chester Steel Castimg Co....... ..ccccccccscecsseccccees 
Central Thomson-Houston Co...........-..ssse088 
*Cincinnati Corrugating Co....... ......c..ceceeee 
EEE OE RADIOS. C0 cencanizisccocensnccsee <ecsese 
os Np 2 She Ol ee ee 
STII STEN Haliinindleceaibutiehutailotcdesnyséndwavqence sotiee 
Dearborn Drug & Chemical Co. ...............0006 
Dixon, Jos., Crucible Co......c0.c0. soe 
Ag” ER ed aa aS 
SIT catinninnenniesitainieases. dnmaghenteties. sniewne 
Enterprise Boiler Co .............. 20 
Edison General Electric Co 
Eberts Bros 









Frank & Co we 
ee EF eee ey, 
I MEIN sd stata cupcuse csnecsiedscetbagbousmcoeteatasias 
SI Stic Mnnvasastossetheve neessteactaniaciniewoutete 
Sy Se ee 
II PENG EPTRIS OD cnincssncssnssscecciccsmnctecee 
CREP COR MAB CRIMG CO ciscccesccccnce cocdovcsesesees . 
Og BEE = ee 
INE SENNONEENOD. 4D; <5 dcccodudanonesoscecetnabsscion 
ey ES eee 
GREIOCR, PO] Be CO... <ccccescceserescncsces ine 
CIE Hic icencetecth beasaievennpenmupinseinavens 
Hazelton Tripod Boiler Co.............cccccssesssees 
Hutchison, S 

Harrington & King Perforating Co........... 12 
- A 6 9 - Seer _ 





Hartford Steam Boiler Insp. & Ins. Co....... 16 
SEENON? MMINININE'L ID i, Sancccocnveseocesacseresvoonncets 9 
Hartman Sliding Blind Co..........-.....0000 oe 16 
SD SIE EID 1s. 0- cacasarvnnnadoceannuis encosente 18 





*Indiana Machine Works... 
Iron Clad Paint Co.... 



















Industry File Works. + 20 
 k 2 fo ree eer obavvenieebs 18 
BN EEE LR ANT 14 
SI IININN 5 ca tiinadndur sn chant onceadiAeinenieniabeuanhs 12 
Kanneberg Roofing Co..........cccccccccsssssesseeses 19 
SRE WIIG IE 0D 5S cedncessicscrseuoatines seeebiaes 19-— 
aman gape Mik tense nestuocereedasoseconsouse-ssens 17 
*Long Steel & Iron Roofing Co ..............s0000 19 
“Leffel Water Wheel & Engine Co.............. — 
MNIRCEE, POUNGE, TS ..<0s.cocntteboncncessencessoveresseee 16 
ON OR OS EE eae 
~ . & > eae sovecuasensscessones US 
Mitchell, Tranter & Co...... e pabevay “Oa 
*Neracher Sprinkler Co......ccccsescessescccsesseress 
|S & ae 
Ogiebay, IIE TI, coscataccnadoees<aseegrareseoncees 13 
I eT 2c, Lo oa adicadges nde dueeatena seausb 16 
POPC, EH. C .....ecesessrerese sevevcrersssssssecssessersssseeses 13 
MNEEEEOD Se MORWOSER CD.....0ccccccesees- svccccoveress . 20 
Palmer, Cunningham & Co .............cccssececeees 14 
Pittsburgh & Wheeling Coal Co.................. 13 
POMMOTUNG LEFECTOT CO one ceccsence cocccvcvescoccecesees 20 
SCTE, 20. TIE COO cccnortersococcesssessenseceonesss 18 
Rogers & Hubbard Co. 12 
Rowell, Geo. P. & Co. ooo aM 
Reynolds Bro6..............00000 ooo 20 
Scialeicher, Schaum B Co....ccccccsesescecceserccseee 15 
ES EL ae en 19 
IE 0 RT i coos tek conics tedanncupehibdauceeehonete 14 
Southwark Foundry & Machine Co............ 19 
a nen ea eeedthentounseuens 10 
Stilwell & Bierce MZ. Co.........ccccscccocessscscees 20 
aptcer ET INN Ghd ett vinstaceanceerscesacetessecdnanaksote 12 
NIN A ae AMINE 0, . ccnnc scans sensdeceonnsienes 16 
po aaraetag | SIs snstenh onan iy snehtnteanidasbeenss 15 
IY SEUNG 5s sccudcncana ccaddgusatesesasysenies 19 
STII: UP | Misivucadiadccncsecesossnseesnecteccipssdunaneness 15 
ETE od unugdh stoapaninoss 15 
Toledo Machine & Tool Co............scccssssessoees 18 
SR UII IEE AE caine ccnnactackecensseceviakoedeereseesinien 18 
Totten & Hogg Iron & Steel Foundry Co... 12 
Van Duzen Gas Engine Co...............:::seeeeeees 17 
NINE IU ORE CID cclckncdbuanshbunghansmbeeebeentebscnees osoces 16 
Union Blectrotype NN 14 
Universal Radial Drill Co............cccccseeees a 
“Webster, Warren & CO.............scccss00 ww 
Webster, Camp & Lane Machine Co at 5 
West, Thos. D. Foundry Co.............. nee 
Westinghouse Machine Co.,...........ccsreeceeeeeres 19 





Address MUNN & CO. 
361 Broadway, 
New York. 








Advertising. 





l* you wish to advertise anything anywhere 
atany time write toGEO P. ROWELL & 
CO., No. 10 Spruce St., New York. 





| ee one in need of inforrration on the 
subject of advertising will do wellto ob. 
tain a copy of “Book for Advertisers,” 368 
p4ges, — one dollar. Mailed, postage paid, 
on receipt of price. Contains a careful com- 
pilation from the Americau Newspaper Direct- 
ory of all the best papers and class journals; 
gives the circulation rating of every one, an 
a good deal of information abou: rates and 
other matters pertaining to the business of 
advertising Address ROWELL’S ADVER- 
TISING BUREAU, to Spruce St., N. Y. 





A SPLENDID CHANCE 
TO ESTABLISH YOURSELFIN A 


Good Paying Business. 


I have for sale a small MACHINE SHOP with 
good Tools, now manufacturing specialties 
and a good jobbing trace offered. LOW 
RENT. Can work intoa big business. Call 
on or address 


JAMES JENKS, 


Dealer in Machinery, DETROIT, MICH. 








Plate Iron Washers 


A SPECIALTY ! 
Even in Gauge, 
smooth and well 
finished. 
Cut from new plate, rolled expressty for the pur- 


Address, 





pose. ea Write for prices, 


MILTON MFG. CO.. Milton, Pa. 





GRANULATED RAW BONE 


For Case Hardening and Coloring 


For samples, prices, etc., apply to 
THE ROGERS & HUBBARD CO., Middletown, Ct. 


PATENTS 


For INVENTORS. 40-page Book Free. Address 
W.T. Fitzgerald, Att’y at Law. Washington, D.C. 








SPICER MANUFACTURING CO., 


New Philadelphia, O. 


General Foundry and Machine Work, 
Heavy and Light Castings. 


Privilege to make estimates solicited. 


FOR SALE. 


Two 8 inch Mills, with full complement ot 
rolls and guides (54 rolls with each mill,) for 
making small iron :can be seen in position 
now at the Globe Rolling Mills, Cincinnati, 
Ohio. Apply to 


MITCHELL, TRANTER & CO., 


Cincinnati, Ohio. 








HAS YOUR WAREROOM 





BEEN ROBBED? 





Our corrugated or plain Iron or Steel SHUTTERS and DOORS 
will render it Fire and Burglar Proof. We also cover wooden 
shutters and doors with flat painted sheets, either plain or 


with corduroy corrugations. 


For prices, etc., address 


The Gincinnati Corrugating Company, 


BOX 320. 


PIOUA, O. 


OFFICE AND WORKS 


224& 226 NORTH UNION & 
PERFORATED BRASS. 


PERFORATED TIN. 


CHICAGO, I LL.U.SA, 


284 Pearl St. cor. Beekman, 
s 


EW YORK. 
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BLANK BOOKS 


Ruled to any pattern. 


se@-PLEASE SEND FOR ESTIMATES. 


Best material and workmanship. 


CLEVELAND P'T’G & PUB. C0., 


Cleveland, Ohio. 





FOR SALE. 


Manufacturing’ Site 


ON CANAL ST , CLEVELAND, 
Adjoining White Sewing Machine Co.’s Piant 


About 67 ft tront extending back to Valley R. 


R. tracks. 


For particulars address 


B. M. GARDNER, 


CARE IRON TRADE REVIEW. 








VICTOR COLLIAU, 


Sole Manufacture fthe 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA 


ADDRESS: 


287 Jefferson Ave.. 
DETROIT, - MICH. 





NDING ENGINES 


|: 
NZ 
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CATALOGUES 


Printed in the Hig].est Style of Art, by 


The Cleveland Printing & Publishing Co,, 


Cleveland, O. 


CLEVELAND ROLLING 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angies, Forgings, Bar and Spring Steel. Steel Street Rails, Steel Oi) 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 


MILL CO.. 





IRON AND STEEL MARKETS. 


Pic IRON. 


CLEVELAND (f. ©. b. cars, net cash) 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 80; No. 2Gray Forge, neutral, $14 30; No. 
1 American Scotch, $16 80; No. 2 American 
Sco:ch, $15 80. 


CHICcae@o (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
@17 00; Southern Coke No. 2 Foundry, $15 25 
@16 00; Southern Coke No.3 Foundry, $14 75 
@15 50; Southern Coke No1, Softeners, $15 25 
@10 00; Southern Coke No. 2, Softeners, $14 5° 
@rs 25; Ohio Silveries No. 1, $17 50@18 50; 
Ohio Silveries No. 2, $1650@ 1750; Ohio 
Strong Softeners No. 1, $15 00@1909 ; Ohio 
Strong Softeners No. 2, $17 25@18 25; Lake 
Superior Charcoal Nos. 1 to 6, $17 75@18 50; 
Tennessee Charcoal No. 1, $18 00@19 00; 
Tenuessee Charcoal No. 2, $17 00@18 00; 
Southern Standard Car Wheel, $21 00@23 00; 
Tennessee Standard Car Wheel, $00 00@o00 oo, 


CINCINNATI ( rted by Rogers, Brown & 
Co.;: Founpry Irons—Southern Coke, No. 1 
foundry, $15 00@15 50: Southern coke, No. 2 
and No. 1 soft, $14 00o@$14 25; Hanging Rock 
Coke, No. 1 mage $16 50@17 50; Jackson Co. 
Stone Coal, No.1 foundry, $16 50@17 00; Ten- 
nessee Charcoal, No.1 foundry, $17 69@17 50; 
Hanging Rock Charcoal, No.1 foundry, $20 oo 
@22 00. MILt Inons—Standard Southern Coke, 
grey forge ay 75@13 00; Standard Southern 
Coke motti » $12 50@12 75 ; Cold Short South- 
ern ke, grey forge, $12 75@1300; Strong 
Ohio Neutral ke, grey forge, $15 15 50. 
Car WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $19 50@20 50; Tennessee Car 
Wheel, $18 00o@19 00; Lake Superior Car Wheel, 
$19 50@20 So. 

BUFFALO (reported by Rogers, Brown & 
Co.) : Mahoning and Shenango Valley strong, 
No.1 btn anf $16 25@17 50; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $15 25 
@1s 50; Vhio Softener No. 1, $16 2516 75 ; Ohio 
softemer No. 2, $15 25@15 75; Jackson Co., Sil- 
very No. 1, $18 co@o00 00; Jackson Co. Silvery, 
No. 2, $17 0o@o00 00; Lake Superior Charcoal, 
$18 50@oo 00 ; Tennessee Charcoal, $18 00@19 00; 
Southern Softener No. 1, $16 25@00 00; South- 
ern Softener No. 2, $15 50@15 75; Southern 
Strong No. 1 Foundry, $16 75@oo 00; Southern 
Strong No. 2 Foundry, $16 25@oo0 00° Alabama 
Car Wheel, $19 75@21 75; Hanging Rock Char 
coal, $21 00@22 oo. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hor BLast FounDRy—Southern coke No. 1, 
$i4 23@14 50; Southern coke No. 2, $13 50@14 00; 
Southern coke No. 3, $13 00@13 25 ; Mahoning 
Valiey (Lake ore mixtures), 00; 
Southern charcoal, No. 1, $16 00@17 00 ; uth- 
erm charcoal, No. 2, $15 50@16 09; Missouri 
charcoal, No. 1, $17 00@17 50; Missouri char- 
coai, No. 2, $16 1700. ForGE—Neutral coke, 
He TF 75; Cold short, $12 25@1250; Mot- 

, $11 75@1202 CaR WHEEL AND MALLE- 
ABLE -Southern (standard brands), $19 00@ 
195»; Southern (other brands), $17 02@18 oo; 
Lake Superior, $20 029@21 00. 

St. Louis (reported by Rogers, Brown & 
Meacham): Hot BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $15 50@15 75; Southern 
Coke No. 2, $14 50@14 75; Southern Coke No. 3, 
$3 75@14 00; Southern Grey Forge, $13 25@ 
13 50; Southern Charcoal No.1, $17 25@17 75; 
Southern Charcoal No. 2, $1675@1 25; Missou 
Charcoal No. 1, $15 50@16 00; Missouri Charcoal 
No. 2, $15 1550; Ohio Softeners, $18 0@ 
1900. CAR WHEEL AND MALLEABLE IRONS— 
Lake 8u Or, $19 50@20 00; Southern, $19 50@ 
2) 00. INNELLSVILLE Coxs—EKast St. Louis, 
$o 00 ; St. Louis, $5 65 


DETaolIT (reported by William F. Jarvis & 
Co): Lake Superior Charcoal, all Numbers, 
$18 18 50; Lake Superior (coke) Bessemer, 
$:7 75@18 50; Katahdin (Maine charcoal), foo oo 
@oo 00; Lake Superior Coke, Foundry, all 
Ore, $17 50@I8 00 ; ke Superior Coke, Found- 
ry, all ore, $ooco@oo0c; Standard Ohio 
Black Band, $1800@18s50; Southern No. 1 
$16 25@16 50; Southern Gray Forge, $14 0@ 
1450; J a ey Ohio) Silvery, $18 25@ 
1875; Old Car Wheel, co@oo co. Connelis- 
ville Coke, $o.00. 


LOUISVILLE (reported by Geo. H. Hull & 
Co;: Southern Coke No. 1 Foundry $14 s0@ 
1500; Southern Coke No. 2 Foundry $13 75@ 
1425; Southern Coke No. 3 Foundry $13 25@ 
13 753 Grey Forge, $12 50@1300; Southern 
Coke Silver Grey, foo o0@oo oo ; Southern Char- 
coal No. 1 Foundry, $16 00@17 00; Car Wheel, 
$18 50@20 oo. 


PITTSBURGH (reported by A. H. Childs) : 
No.1 Foundry, $10 00@16 25; No.2 Foundry, 
$15 Co@I5 25 ; Grey Forge, $13 75@14 00; White 
and Mottled, $13 00@1s 25; Warm Blast Char 
coal, $18 co@20 00; Cold Blast Charcoal, $22 00 
@26 oo ; Bessemer, $15 25@I5 50. 


MERCHANT IRON AND STEEL. 















































1% to 4 by &% to 1 inch 1 8 
4% to 6 by % to1 inch I 90 
I co € by 2s fo oem 2 20 
I Sit y % to % inch «I 90 
i & 1% by % to & inch lll +. 
Hi, Mand % by % to H inch 2 20 
Round and Square. 

£ to 1% inch I 80 
2 to 2% inch 2 00 
to 3% inch see2 30 

Bh to4 nch 2 80 
434 to 4% inch.......... sn 30 
Ge GD 6 Wiicaasccsnkcccssscsentnesenscnscensoceescnnaseoecces 3 50 

Oval. 

¥% to 1 Imch............c00000+ iecidatdblessniabendnaneaiuel 2 20 
% to % inch 240 
2 60 

” +B 00 





Half Oval and Half Round. 

















.% to g inch 290 

tor inch 2 50 
ite inch “8 10 
‘ B 30 
1 ae A gi hn ww Bo 


Heavy Band. 


% to6 by Mf and §-16 INCH......000...0.000 eccscscces® OO 
¥to 1% VY Mand 5-16 Inch..........cccccccseseseesB IO 
< to a by and 5-16 inch 



























































32 
te lew & and ¢-16 juan ows seinen Fs 
Hoops. 
1% to 4, Nos. i to 15 2 60 
1 to 2, Nos. 16 to 18...... 2 70 
1% to2, No. Ig. 2 80 
1% to 2, No. 20. 2 90 
1% to 2, No. ar 3 00 
1% to 2, No. 22 3 I0 
15-16, 1 ANd 144, NOB. 13 tO 15...cccceececccseenceress 2 80 
15-16, 1 and 1%, Nos. 16 to 18........ ++002 90 
15-16, tr and 134, NOB. 19 ANd 20........0....eeeeeeee 3 00 
15-16, rand 1%, No. 21 3 Io 
BIPM BOE TIE; DOs BB. ccscrsccconsressvoncsconsssveins 3 20 
a MIR: BO EE cccccssvcccee cece +3 OO 
, Nos. 16 to 1 3 Io 
, Nos. 19 and 20....... 3 20 
, No. 21 3 30 
» No. 232...... 3 40 
FOE, Bes 1G CO TS rececssecosces.covacecescoccencoceeseons +3 20 
13-16, Nos. 16 to 18.. 3 30 
13-16, Nos. 19 and 20.... -3 40 
13-16, NO. 22...cseceeeee -3 50 
13-16, No. 232... -3 60 
» Nos. 13to1 +03 30 
. 3°) =e pretonese Seubanceved seovtedannial 3 50 
MENS ROMANE BB recsecteusecsntotecntuvesseesecesessinn 3 fo 
§ SIDS Bhesscccsevsssscocccesccccecoonscssencossssscosss eeseeS 70 
a an sevecsecoccscccsoessncssoossoocegecseooses 3, 80 
REM es EB OD Biivececonscnc cscensacosannescosponcesbens 3 50 
ee EL eee nee 3 70 
11-16, NOS. 19 ANG 20.......cccccseresesees 3 80 
SEMI Is Wi ccescacincoseececseesecnsescetesssee 3 90 

















and 
by % to 3-16 in A 
by Nos. rr and 12...... saliabaaesbeieccensunsseumenes 


Wagon Sox Iron. 


% inch, beveled edge, by Nos. 11 and 12...... 2 8 
inch - . Ms 13 and 14...... 3 00 
inch, “ ae # II and 12......3 10 

° - a ai 1g and 14...... 3 30 











SCRAP IRON AND OLD METAL. 




















Net Tons 
No. 1 R. R. wrought scrap........... ssesesesesesf1S OO 
No. 1 wrought scrap 16 5? 
No. 1 Machine cast scrap II 5° 
Iron axles. 23 5) 
Axle turnings 13 50 
Wrought turning (free from cast)......... « II 50 
Cast borings...... 8 co 
Uncut wrought iron boilers........ epemdntel It 53 
Steel boiler plates..................---cessecresees eee 16 oo 
]|STAtS BATB.occcccoccccecccsosccccceeecovcocscecececccccees 8 oo 
Pipes and flues (Clean)..........sc00-secreseesseee 12 ¢o 





























Tank iron 12 50 
Hoop and band iron........... eocceeveccsocecoocess: < 2 50 
Sheet iron 50 
Wrought drillings II oo 
Malleable iron 9 5° 
Regertal by Messrs. BLack & PoLLock, Cin- 
nnati, O.: 

Railroad Wrought $20 oo 
No. 1 Country Wrought........rcccorersseeesee % oo 
Stove Plate 75 
Machine Castings II 00 
com OE Blt... .cocccocccccccccsccceereccccerscsoces 8 oo 

BOTINGS.....occereneeveoores weed seniebvaiiaw < 
Caatlng 1 Terning e ad 








— >< 


Capacity Rance 


26 INCHES Wipe 


5 = 
CriNeD \e 


CoRRESPONDENCE 


THE CAMBRIDGE IRON & SfEBL Co 


MANUFACTURERS OF 


SHEET IRON avo SHEET STEEL 





ESoucres OF Figg? WORMS CAMBRIDGE, OHIO- 





<a. 
IRON CLAD 


Trade Mark Patented. 





[RON CLAD PAINT CO. ironciaa Paintco. 


Factory, 76477 Central Way. Sec. & Treas., No. 3 Case Bulld’g, 
CLEVELAND, OHIO. 


And get the uine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 

@ FURNISHED both Dry and 
Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 





CORRIGAN, IVES & CO., 


DEALERS 1.N 


Iron Ore & Pig lron, 


Rooms 716. 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 

















Iron Boiler Plates. 
Tank, % inch and heavier 2 60 
CNo.1 ” - 


C H No. . ¢ to saeeesens aicaiieaaae ae 
ange sebbhenetnnticdinhaceesaenaee a 
Extra Flange, “ 4 











OGLEBAY, NORTON & C0., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Krrom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


OLEVELAND, OHIO. 





Solid Fire Box ” 5 10 


Steel Boiler Plates—1-4 in. and Heavier, 























| ERTS ee ° 275 
Shell... 3 15 
FAN BZe™....ccrseceeeerrereecessseneees 345 
Marine Flange............ -3 85 
re > OPTI tte 455 
Above includes plates 90 inches wide. 
90 to 96 im. Wide............eeceeeves eneesent 3éc D extra 
96 to 100 in. wide......... eeceoee - 
100 to 104 in. WIdE............0006 eneceececece 1c . 
TOG BO BEG 18h. WER .00000 nccccccccccceccccesovescoosced special 


American Oast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 


1to2in. inclusive 
g16to¥in “ 



































7-16 to % and 2% to 3 in.. TOK 
¥% tog in...... II 

to 11-16 and 4\......... rors 
to 6in coe II 
to 9-32 and 6% to 7 in 12 
9° 180 ..ccocccecccscecccseccccees soccnsonseescoccoscssoosooeccooes 14 

Fiats. 
cts. Ds 
2 to 9-16 wide by 2 to & thick........ sicistnsihsamnanhoanl 
Bessemer and O. H. Steel. 

Machinerry.....s.sscsccccsesereeees seeeeres DASE price, 275 

Tire . 275 

iti 3 25 

ee 2 75 

B 00 

“ 3 00 

English Tool Steel. 

‘essop’s oe hoguéanibnaconsocenens 16c 

PNENIRTIN °° TOUID ”” «cine nnenencnteunsbennenanenecennsecqnees 16c 

bad “ Choice ’’...... mabeanbeinns evcoccoccccscccoseei® 

Burden Boiler Rivets. 
, %, 11-16 and &% inches diameter...............4 08 


%. %, 11-16 and % inch diam............4 6 


j. H. OUTHWAITE. W. @. POLLOCK. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Krom Ore, 


Perry-Pavyne B’ld’e. wieveiand, O. 


THE CONDIT-FULLER C0., 


Pig and Bars Iron, 
CLEVELAND. OHIO. 
E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ” 








Ohie. 
Fred. A. Morse, 





Sam’l. L. Matne1, 
Prest. & Treas. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own mines near Marquette, Lake 
Superior. 


Rooms 4 & 5 Mercantile Bank Building, 





CLEVELAND 0. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 


Office, 6 Mercantile Bank Bullding, 
OLEVELAND, OHIO. 


Lake Shipping Point. Lorain O. 
JAS. PATTERSON, Sales Agent. 





ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 
Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus st. 
Factories on Columbus, Winter and Leo» 
ard streets. 


Cleveland, ©., UJ. 8. A. 











; Mew cata 


BANK, RAILROAD 
a 


OFFICE + FURNITURE. 


Interior Work a Specialty. 
Send for lilustrated Catalogu. 


THE CLEVELAND DESK CO. 
97-99 Ontario St. + + Cleveland, Ohie, 
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MACHINERY SUPPLY MARKET, 














Anvils. 
merican SD os 
Wrights......... 12 
Bellows. 

> py dis 40 
Blacksmiths Bullock’s.... dis soa&r1e 
DEOWIGOTS’ 00002. vococecccess0ee coscccees cocoed dis te 
Hand dis 10@s5e 
Boston Belting Co’s standard...........c000 dis 7e 
CECT Recccsccccecccccccces dis 6o&s5 
- sé $6 POBE..cccccccceccorcocsscosces ~ s 

Hoyt’s SHOrt Lap......-..cceccesesreseessesssererees 


Cleveland Rubber Co. extra standard.dis fons 


Shults Raw Hide Leather Belting, cae 


eeeees eeeeeeeeeeeeeeneeers eeneees eeeeeeeeneseenens seeeeseneses! 


Standa 







































































Alexander Brothers’ pure oak tanned. .. (s 45 
Blowers and Exhausters. 
B. F. Sturtevant’s dis 20 
Boston Blower Co., dis 35 
DTAIC .cocccccccvcccccscccccccncccccesesceere «Gis 35 
Borax. 
paccepescescteenenets of Br2 
WHILE. ......ceccrrserceeresseseeececscseconenns sesees 
White CIRYON 0... .ceseeceeees B gross is@rah dis 1 10 
ROd...ccccccvcccorsrcecesccees socesessssoscoores secsesssoees 
B1WUEC)....cccrrersscceserseresersesssenenensccessenenscess eoees 
Ohucks. 
Cushman’s aw Independent dis 45 
2 MM DINAtiO;n........00++-.-s000 eocseeeesl® 40 
» Sewell Scroll dis 30 
04 2jaw Brass Workers............. dis 30 
sad Dil 1...........02cccccccceecsvceesoee cocee ses dis 
Wescott’s Scroll Combination............... dis aah 
Independent............ eecnesenesoenseod dis 49 
” Little Giant Drill dis 30 
Horton’s Universal........... dis 40 
“ In dent dis 45 
Whiton’s Ind dent dis 45 
National Com ina CIO .cccreccoccccrecccccvesces coe! dis 40 
Sweetland dis 40 
atment Drill ‘ dis 20 
scantitinspabmineincesentontned dis 1 
Skinner's Conibination Lathe.......cccccced dis 33 
Independent a podneiaeeenaeel dis 40 
ve Universal Lathe..........+...0000..di8 40 
- WC ETD cccccccososccesscccecscssceseecesocced dis 15 
peg and Reamers. 
CleVElANA...........00c.ccrccsere seovesccccvoreossooes dis 10@15 
Pratt a. Whitney senooestencscossenssrecsossess dis 10@15 
Standard dis 10@15 
Brown & Sharpe, Milling eee. paces ceseed dis 15 
Gear Cutters.................dis 15 
Orowbars. 
cast Steel........... bi) 
UFO, Stee|] POINES........0.cccceree-ceeeseeseesees * +4 8 
Drill and Drill Sockets. 
Cevist AriIs........000-2..0esereceree: ceccesseseesen dis so&10 
—- Taper and Straight shank to 
os dis s0&10 
storee Tape and — shan rger 
than 1 ae eoceescocccocesess coseeeceeseccce ces ceeeessenees dis 25 
Drill Sockets........ rr dis 25 
Standard Twist Drills Jatovsnasll s 55&5 
Cleveland Se | pen 
gmery. 
No. 4 to No. 54 to Flour, C. F. 
46 gr. 150. gt. F. ee 
Kegs, $ D.......... 4c¢ akc 
kegs # D........... akc aS 2%c 
kegs # D......... 4Ac 5c gc 
o Deans, roincase 6 ¢ 6%c sc 
t) D cans,lessthan 
I cecccccess seseeeeseoss io ¢ Io c¢ 7c 
Emery Oloth and Paper. 
Barder Adamaen & Co... dis 45) se 
H. H. Barton... sreeeeeeees dis 8 50@ 


minery Wheels. 








Crystal 
TERE ccccccccccccccce cecvevecccococsocsoooccstescccossl 
Yutsanite sosncccores dis m2 td 
Files. 
BICHOlSON......+00000 seeverreeeseeee dis 608&10@608& 108 10 




















9B .cccoe coccecocccccsoccocsocccooss dis 

Reynolds ica Hand Gui oe lec aes» Sis 

ustry File Works, a CUE. cccoocccccceed dis 
Hammers, 

ecoccccccceooocceceoseo ses scess dis 

Ho a liet, Jan. 15, 1887 dis 





Heavy hamusers and sledges under 5 Ds. 1 
over 5 Ibs 14c, new list. 


ge 





Jack Screws, 
Tilinois Bolt Co. list 
Nuts and Washers. 
Size of bolt inches Fs; 5-16 8 § % 
ag é 


__ EER % i 
—— domtinnti II 
Washerss ....00000..-2:. > We ‘% 
In lots ‘Tess than ins bee +o 
boxes add rc to 
"Nati (wire. 


med ul dis yo &1e 
FT ‘Nails, t og cont rate 































































































pitobessoe steed .) 
{ie Less than car ice 
Oilers. 
Zinc and Tin... 7 ° 
Brass and Copper oxnerd 
Malleable (Hammer’ 's), No. 1, $3.60; Ne. 2, [a A a 
MO. 8, $4.40 B dis re@i0&18 
Packing, Steam. 
Boston netting Do dis 6e 
American Packing Hemp.......... pecevene y \ > 
Russia Packing = =—§« cesses atevtevinesieb B Dr4 
Italian Packing SS qusctesceeen eooree® DIZ@14 
Plumbago Piston vB 
Morrison’s “ Tso 
Square Flax “ B so 
Sheet Rubber........ 8 1 
Excelsior Rubber re: 
Picks. 
Railroads, 5 to 6 Ds. $12 dis 6e 
“ i 7 Ds $1g dis 6e 
Pulleys. 
Iron Pulleys, Walker List dis 
Medart Pu Pulleys dis 2 
Split Wood Pulleys dis so@ss 
Rivets. 
Iron, Thousand, list November 17, 
se 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 dis 5e 
PPCT....ccccrrsecccccrersceesseecseoees scones ° 5e@sekic 
Rope. 
Manilla, % inch and over.................00++ 3 He 
Sisal, % inch and over ...... «+. Brg 
Sand Paper. 
BB, Be Gi ncrccccnscccsvescssesoceses cece 
Ae ">, See sees 40 
New England Flint.. dis 
Barton’s Garnet........... is 20 
Saws. 
Disston’s Circular lis 4o@10 
Se di» 20 
“9 Nei 
Hack Saw Stubs............ dis 20 
a jean lipiiiaieins.aialeeaal dis 20 
oe “e Star. dis 26 
Saw Swages Disston’s dis 3> 
Atkins’ Cicular Saw3,...............ccccssssss dis 40&45 
- Mill, rod one Drag Saws..dis 40&10 
. Wood Sa er” 1° 
= Silver Steel” “Diamond 
Cross-cut Saws.............. joc per ft 
“« Dexter Cross-cuts............ dis soc “ 
wd  ———nnsceinetetll be 
“Tuttle Tooth Cross-cuts..dis 4 ” 
“ One-man ts 
se -f Handles... enpannaniinsseescntiall di 
Hecelsior Saw Tools 
Perfection 
Detroit Saw Works, Cireuiar.. ecoecesveccccoseed dis 50 
PREIS s 
« ” ” Mulay LES dis a 


Wood Screws—New List 1890. 
Flat head iron 
Round head iron 
Flat head brass 
Round head brass 


























Machine, fiat head, iron 
Machine, round head, iron.. 


























B | ee, oud hand— Pa 

g or coach...... 8 75@75&10 
Coach, patent gimiet point........ —— 3 

Shovels and Spades. 
Ames’ list November 1, 1885........... eoccoenssed dis 20 
BIDE hc FI TE dis 25 
Hussey & Binns, reilroad.........00...0c00ls ie 
Taps. 

Cards, Hand and Nut to 2 IN.....0000-18 50 
Carpenters’ covccccceed dis 50 
Morse “ . 46 avesecscod is 59 
Pratt & Whitney bed “ new list dis te 
Machine Screw Taps... ....eccccccecesereeesssseses dis 55 
Pipe zege to 2% in dis 70 
Stay Bolt Taps... dis 25 
Stove Bolt Taps. dis 
Pulley Taps............ dis 40 


Twine, BC. B. 
No. 12, Flax Twine, ¥% and KD mye 21 
No. 18 Ya and 
No. 36 } Ey oe 27C 
>Piy Hemp, one lis (Spring Twine 1 %c 
3- te 


ion 
tton Wrap) 
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THE INDISPENSABLE LATHE DOG. 


THE INDISPENSABLE LATHE DOGS can be at- 
tached to work after the work is centered in the lathe. 
They can be used equally "4 well BETWEEN COLLARS as 
upon plain or straight work 


DROP FORGED FROM BAR STEEL. 


No. 1 takes: from X to 4 inches, price, each.....$1 50 


=o 


“ “ ‘ 


3 to 3K 
Price, per set of dota, to take from XY to 3% in. : = 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St... PHILADEUPHIA,PA, 





FOUNDRY CANTON IRON FOUNDRY CO., 
Canton, Ohio. 
HEAVY AND LIGHT CASTINGS. 


vilege to make estimates solicited 



























































Vises. Jeened qnatest NOS, © £0 18.....ccccceee coves is 67% 
Solid Box dis 60 od Broom Wire................ yoks@rouie 
Parker's. dis 20@25 ee oy NOS, 8 2 9......000. seoeceeehd8 rod 
Prentice... as Annealed Gra Hes. 20 00 8 with 3 ccalied 
as | Stenten's HOR | Stub’s Steel Wir, regular... saves 6.00QD dis 3 
pm TL, Falls. 7 a 40 "Webenshuie. a 
s 
Howard dis 5 | Girard standsrd.... rnmmenic 
Wire. Uta rAal.....seesreeeesesees eovccceeseoes 
New List, Jan. 18, 188 | Bemis & Call’s Combination .............+00000d 
and copper Donohue’s Engineers di 
Bright and annealed, Nos. 0@i8.- dis pf Lamson & Sessions Engineers....... 
§ | Billings & Spencer’s Drop Forged 
copper eno to aenaTiias eee | Nise - 
wanized Nos.cto 18 “ “scsscesus! par 
oo 
Webster, Camp & Lane Machine Co. 
MANUFACTURERS OF 
_ ‘Mining Machinery, 
: 3 improved Band Friction 
Holsting Machinery, Geared 
t® yy ] er Direct Acting, ter round er 
ty fat rope. 
Wire Kope Haulage 
Machinery, 


Rndless or Tail Rope 
Systems.) 


CORNISH PLUNGER AND 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves. 
Cages, Buckets. Etc. 
ww-Send for Catalogue D. 134 N. Main St., AKRON, OHIO. 


‘KIiME: iS MONTE W ?= 


SAVE TIME AND MONEY BY USING OUR SPECIALTIES. 
OUR OUR 


Time Stamps AA Time Registers 


KC 
Mark the hour and = Record the hour and 
minute, the day, \= minute of the arrival and 
month and year, by departure of employes 
one impression. by their own act, in their 
Useful. Economical, own handwriting. 
Ornamental. 












Indispensable for employ- 


PRINTED MATTE« ON APPLI- ers and just te 
CATION. employes. 


THE AUTOMATIC TIME STAMP AND REGISTER COMPANY 


No. 71 Sudbury St,, Boston, Mass., U.S. A, 


THE THOS.D.WEST FOUNDRY, co 


CLEVELAND. O. 


IRON. CASTINGS. 


DAILY MELTING CAPACITY 75 TONS=-SPECIAL 
a On Ol te ee On ome en, Fon. Rnon Cen Anmeitn, Ea, [emmenem, 
SMOOTH CLEAN CASTINGS 
DUPLICATE WORKA SPECIALTY 














F. A. SACKMANN, 


125 Champlain, Cleveland, 0. 


Chain 
STEEL ALPAABET S 
LNAME STAMPS Belti rle 


ING ERANOS 







Steel Name Stamps (1-16, 3-32 OF VARIOUS KINDS. 


or inch letters, 15c. per letter 


Kastlake Metallic Shingles. 


Unequaled for 
_ ROOFING AND SIDING. 


Manufactured by 


W.J. BURTON & C0,’s 


" Galvanized Iron Cor- 
nice Works, 
Detroit, Mich. 
Send for illustrated 
catalogue and prices. 








MALLEABLE, STEEL, 
WROUGMT AND SPECIAL, 








Mention this paper. SEND FoR 


REDUCED 


ELECTROTYPE PRICE LIST. 
mae | THE JEFFREY MFG. CO. 


TELEPHONE 
143 KR. First Ave., Columbus, O. 
Chicago Branch, 2 . 48 Canal St, 
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OUR IsINE OF UPRICHT DRILL F’RESSES. 





Light Bench or No rg Drill Press. No.: 2 Drill Press. No. 3 Drill Press. No. 4 Drill Press. 


ost Drill. 1 or 2 Spindles. 


THE GARVIN MACHINE COMPANY 


Manufacturers of,and Dealers in, all kinds of 


Machinery and Machine Tools. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand and 
Engine Lathes, Planers, Profilers, Chucking Machines, Gear Cutters, Die 
and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling 
Cutters, etc. 


Plants for Manufacturers of Sewing Machines and Electrical Goods. 
GEAR CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts., NEW YORK. 


THE PROCUNIER STEAM TRAP 


ON TOP. 


The only STEAM TRAP made 
that opens mechanically and 
drains itself when steam is shut 
off, 

Sent on Thirty Days Trial, 
SPAULDING & METCALF, 
63 S. Canal St., Chicago, Il. 

5 N. Seventh St., Philadelphia, Pa 


WHAT'S THAT? 


For good quality and bottom prices order 
your FACINGS, FIRE-BRICK, CLAY, 


~Founpry Suppties, 


= 


(Catalogue sent on Application.) 











“(ATOR [0 
EY rt J 
ee 

- 


/ i 
CLA, a 


That’s What! 







MOULDING SAND and everything for a foundry, of 


F. B. STEVENS, 


DETROIT, MICH. 





CLEVELAND OFFICE 


——- OF THE -—— 


LODGE & DAVIS MACHINE TOOL CO. 


Is AT 
173 Superior Street and 237 Bank Street, 


TELEPHONE 910. 


M. P. SATTERTHWAITE, Manager. 


Please mention this paper. 


THE GARFIELD INJECTOR CO., 


WADSWORTH, O., 


—MANUFACTURERS OF-- 





Q | Locomotive Injector, 

= Automatic Injector, 
= is. 1 Double Jet Injector 

_ AND 

© | Ejector. 





Strong, Carlisle & Turney 


Gereral Agents, 


CLEVELAND, O. 





The Garfleld Double Jet Injector. 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 
Main Office and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; St. LOUIS, 301 Roe Buildin 
DETROIT, Hodges Building. 


SEND FOR OATALOGUE. 


UBBER GOODS 


PACKING, BELTING, HOSE, GASKETS, ETC. 


E*wllier Eros... 


AGENTS? 


JEWELL LEATHER BELT, 


and REVERE RUBBER CO. 

















148 SUPERIOR STREET, 


CLEVELAND. 





s THE: 


ROBERT AITCHISON 


ERFORATED METAL (0 


rr Oi" 1 e7-\e10 ee (a ete 


a an 


an m& rb 


\ syn YY \ > sq. . 

>PERFORATED METALS OF ALL KI NDS 

OFFICE 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 


HOSE who use it say that one pound will 
cover 2 to 3 times more surface and 


DIXON’S 
last 4 to 5 times longer than any lead, min- 
eral or metallic paint. A tin or iron roof 
GRAPH TE well painted will not require repainting for 


PAIN T 10 to 15 years. 


JOS. DIXON CRUCIBLE CO., 


Jersey City, WN. J. 


THE ECAN Co., 


Nos. 251 to 271 W. Front St., CINCINNATI, OHIO. 
Builders and Originators, 














Designers and Constructors. 


Wood-Working Machinery, 


For Every Purpose 
Meeting the requirements of 

PLANINGEMILLS, 
SASH, DOOR and BLIND FACTORIES, 

PATTERN SHOPS, 
General Wood-workers etc 


With the latest and most advanced 
type of machines for fast and per- 
fect work. 








New “Standard Molder, Four Sided. 


4, 6, 7, 8, 9, 10 and 12-inch. 


Geared feed rolls, two above and two in 
table. Slotted steel heads. 


Send for Catalogue and information. 





FROM 1-4 TO 15,000 LBS. WEICHT. 
True to pattern, sound, solid, free from blow-holes and of 
une qualed stre ngth. 
Stronger and more durable than iron forgings in any po 
sition, or for any service whatever. 
60,000 CR'ANK SHAFTS and 50,000 GEAR WHEELS of 


OTEEL this steel, now running, prove this. 
Crossheads, Rox kers, Piston- Heads, etc., for Locomotives, 
STEEL CASTINGS of every desc ription. 
Send forcirculars and prices to 
CHESTER STEEL CASTINGS CO., 
WORKS: } OFFICE: 
CHESTER, PA. {407 LIBERTY ST., PHILADELPHIA, PA, 
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Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 
G. P. Rowell, New York. 
Belting— 
Fuller Bros., Cleveland. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boliers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Hazelton Tripod Boiler Co., Chicago. 
Enterprise Boiler Co., Youngstown, O. 
The Stirling Co., Barberton, O. ; 
Chandler & Taylor Co., Indianapolis, Ind. 
Skinner Engine Co., Krie, Pa. 
Southwark Foundry & Machine Co., Phila- 
delphia, Pa. ; 
Letfel Water Wheel & Engine Co, Spring 
field, O. 
James Leffel & Co., Springfield, O. 
B.ssett, Presley « Train, Cleveland. 
Chas. Miller, heaver Falls, Pa. 
Blowers— 


LaFountaine Mfg. Co.. Cleveland, O. 

E. H. Jones & Co., Cieveland. 
Boiler solventse— 

Dearborn Drug & Chemical Co., Chicago, Il 
Blowing Evgines— 

The James Leffel & Co., Springfield,O. — 

Southwark Foundry & Machine Co., Phila- 
delphia, Fa’ 
Ovai and Coke— 

Pittsburgh & Wheeling Coal Co., Cleve- 

land. 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown. O. 
Southwark Foundry & Machine Co., Phila- 

delphia, Pa. 

Chain Belting— 

Jeffrey Mfg. Co., Columbus 0. 

Carpet Cleaning & Laundry Machines— 
LeaFountaine Mfg. Co., Cleveland, O. 

Civil Engineers and Architects— 

F. Felkel, Cleveland, O. 

Cupolas— 

Victor Colliau, Detroit, Mich. 

Corrugated Steel— 

Cincinnati Corrugating Co., Piqua, O. 

Driiling Machines— 

Universal Radial Drill Co., Cincinnati, o. 

Drop Presses— 

Toledo Tool & Machine Co., Toledo, O. 

Desks— 

Cleveland Desk Co., Cleveland. 

@ievators— 

L. 8. Graves & Co., Rochester, N. ¥. 

Explosives— 

Hercules Powder Co., Cleveland. 

Blectrical Manufactures— 

Cleveland Electrical Mfg. Co., Cleveland. 
Central Thomson-Houston Co., Cleveland. 
Edison Genera: Electrical Co., N. Y. 
Gillette & Lewis, Uleveland. 

Emery W heei Machinery— 

1. Wendell Cole, M. E., Columbus, O., or 

Chicago, Ill. 

Engravers and Electrotypers— 
Eclipse Electrotype & Engraving 


Cleveland. 

Onion Hlectrotype Foundry, Cleveland. 
Engines (Steam) 

Chandler & Taylor Co., Indianapolis, Ind. 

Wm Tod & Co., Youngstown, VO. 

E. H. Jones & Co., Cleveland, 

Buckeye Engine Co., Salem, O. 

Skinner Engine Co., Erie, Pa. 

Westinghouse Machine (o., Pittsburgh. _ 

Southwark Foundry & Machine Co, Phil- 
adeiphia, Pa. ‘ F 

Leffel Water Wheel & Engine Co., Spring- 
field, O. 

Tott-n & Hogg, Pittsburgh, Pa. 

Webster, Camp, & Lane Machine Co., Akron. 

James Leffel & Co., Springfield, u. 
Gngines (t1as)— 

Schleleuer, Scnumm & Co., Philadelphia, 
#a. and Chicago, Il. 

Van Dusen Gas xngine Co., Cincinnati, O. 


Engineers and Contractors— 
EB. H. Jones & Co., Cleveland. 


F, Feikel, Cleveland. 
Gillette & Lewis, Cleveland. 


Bjectors— 

James Jenks, Detroit, Mich. 
Engineers’ Specialties— 

Butman Furnace Co., Chicago, Il 

Spaulding & Metcalf, Chicago, Ill. 
Files, Maxers of— 


Reynolds Bros., Columbus, O. 
A. & H. Gough, Cleveland. 
Parkin & Bosworth Co., Cleveland. 


Forges— 
Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 
Thos. D. West. Foundry Co.. Cleveland. 
Canton Iron Foundry Co., Canton, O. 
Spicer Mtg. Co , New Philadelphia, O. 
Harn, O. W. & Co., Beaver Falls, Pa. 
For Sale, Wants, etc.— 


The James Leffel & Co., Springfield, O. 
B. M. Gardner, Cleveland. 


Flae Cleaners— 
Butman,Furnace Co., Chicago, Ill.‘ 
Fire Brick Clay— 
F. B. Stevens, Detroit, Mich. 
Foundry Supplies— 
F. B. Stevens, Detroit, Mich. 
Gear Cutters— 
gente Cunningham & Co., Philadelphia, 


Co., 


Galvanisers. 
H, H. Hodell, Cleveland. 





Grapples, Excavators and Dredges— 

Jas. H. Lancaster, New York. 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey City. 
Granulated Raw Bone— 

The Rogers & Hubbard Co., Middletown. 
dGeating Apparatus— 

LaFountaine Mfg. Co., Cleveland, O. 
Geaters and Puri fiers— 


Stilwell & Bierce Manufacturing Co, 

Dayton, O. 
+ H. Jones & Co., Cleveland. 

Warren Webster & Co., Philadelphia Pa. 
Hangers— 

LaFountaine Mfg. Co., Cleveland, O. 
Hammers (Pow- r)— 

Hackney Hammer Co., Cleveland. 
Harness Speciaities— 

Buffalo Specialty Co., Buffalo, N. Y. 
Insurance Companies— 

Hartford Steam Boiler Co., Hartford, Ct. 
Investmeuts— 

Muskegon Improvement Co., Muskegon. 
Iron and Steel Koonng— 

Sykes Iron & Steel Roofing Co., Niles, O. 

Cambridge Iron Roofing Co., Cambridge, O. 

Garry Iron Roofing Co., Cleveland. 

Berger Mfg. Co.. Canton, O. 

Eberts Bros., Detroit, Mich. 

Kanneberg Roofing Co., Canton, O. 

The Long Steel & Iron Roofing & 
Corrugating Co., Indinapolis. 

J. H. Eller & Co., Canton, O. 

W.J. Burton & Co., Detroit, Mich. 
fron Ore, Bar and Pig Lron— 


Oglebay, Norton & Co., Cleveland. 
- H. Outhwaite & Co., Cleveland. 
ndit-Fuller Co., Cleveland, O. 
E. C. Pope, Cleveland. 
Cleveiand Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Injectors— 


Penberthy Injector Co., Detroit. Mich. 
Garfield Injector Co., Wadsworth, O. 
Lathes— 


H.L Shepard, Cincinnati. O. 
Parkin & Bosworth Co., Cleveland. 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia. 
Mining Machinery— 
Camp & Lane Machine Co., 
Copeland & Bacon, New York. 
Jas. H. Lancaster, New York. 
Machine Shops— 


Webster, Camp, & Lane Machine Co., 
Akron, O. 


Toledo Machine & Tool Co., Toledo, O. 

Spicer Mig. Co., New Philadelphia, O. 

Harn, O. W. & Co., Beaver Falls, Pa. 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Co., Cleveland. 

Garvin Machine Co... New Vork. 

M. P. Satterthwaite, Cleveland. 
Metal Ceilings— 

Fred F. Bischoff. Chicago, Ill. 


Merchandise Brokers— 

L. H. Oldfield, Wichita, Kan. 
Metallic Shingles— 

W. J. Burton & Co., Detroit, Mich. 
Manufacturing sites— | 

Muskegon Improvement Co., Muskegon. 
Moulding Sand— 

F. B. Stevens, Detroit, Mich. 
Machinery— 

M. P. Satterthwaite, Cleveland 
Natuial Gas Specialties— 

A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Patentse— 

Munn & Co., New York. 

W. T. Fitzgearld, Washington, D. C. 
Pumps (Steam)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Southwark Foundry & Machine Co., Phila- 
delphia, Pa. 
Paint— 

Iron Clad Paint Co., Cleveland. 

Jos. Dixon Crucible Co., Jersey City. 
Perforated Sheet Metal— 

Pierringten & King Perforating Co., Chicago 


Aitchison Perforated Metal Co., Chicago. 
Power Hammer— 

Hackney Hammer Co., Cleveland. 
Powder Mining Machinery— 

Hercules Powder Co., Cleveland. 
Portable Boilers— 

Bassett, Presley & Train, Cleveland. 
Bailway Suppiiecs— 
sa eprenns City Forge & Iron Co., Cleve- 


Rock Breakers and Ore Crushers— 


Jas. H. Lancaster, New York. 
Totten & Hogg, Pittsburgh, Pa. 


Rubber Goods— 

Fuller Bros., Cleveland. 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry Co., 
Pittsburgh, Pa. 
Steam Boiler lnspectors— 

Hartford Steam Boiler Inspection & In- 
surance Co., Hartford, Conn. 
Saws— 

Peter Gerlach & Co., Cleveland. 
Steel Stamps and Stencils— 

. H. Fleharty & Co., Cleveland. 
¥. A. Backman Cleveland, O. 
Jas. Murdock Jr., Cinciunati, O 














Sheet Iron— 


Cleveland Rolling Mill Co., Cleveland. 
Cambridge Iron & Steel Co.,Cambridge,O. 


Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Sheet Steel— 
Cambridge Iron & Steel Co.,Cambridge O 
Steel Laths— 
Bostwick Steel Lath Co., Niles, O. 
Sveei VUastings— 
penaater Steel Casting Co., Philadelphia, 


Steam Traps— 
Spaulding & Metcalf, Chicago, M1. 
Steam, Gas and Piumbers Sapplies— 
A. Harvey’s Sons Mfg. Co., Detroit, Mich. 
Smoke Consumers— 
C. O. Arey, Cleveland. 
Twist Drille— 


Cleveland Twist Drill Co.. Cleveland. 
Graham Twist Drill Co., Detroit, Mich. 
Turnbuckles— 


— City Forge & Iron Co., Cleve- 
and. 


Time Registers— 

The Automatic Time Stamp and Register 
Boston Mass. 
Ventilating Fans— 

LaFountaine Mfg Co., Cleveland, O. 

E. H. Jones & Co., Cleveland. 
Water Gas Furnaces— 

W. S. Hutchinson, Chicago, Il. 
Window Blinds— 

Hartman Sliding Blind Co., Wooster, O. 
Wood-Working Machinery— 

Indiana Machine Work. Ft. Wayne, Ind. 

Frank & Co., Buffalo, N.Y. 

The Egan Co., Cincinnati, O. 
Wire Machinery— 

John Adt & Son, New Haven, Conn. 
Washers— 

Milton Mfg. Co., Milton, Pa. 








BOSTWICK PATENT. 





A great saving in mortar, material and labor 
Write for Cataiogue and Sample. 
THE BOSTWICK STEEL LATH CO., 
38 Park Row, New York City. Niles, 0 
Mention this Paper. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCH, Secretary and Treasurer. 





A S. FERRY, Gen’l Agt., 208 Superior Street, 
Cleveland, O, 

C. A.BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 


R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 


J]. E. WOLCOTT Special Agent, 208 Superior 
St., Cleveland, O. 

L. C. BURWELL, Special Agent, 81 4th Ave 
Pittsburgh, Pa. 





FOR 

ARTISTI< 
PRINTING 
WRITE 
CLEVELAND 
PRINTING & 
PUBLISHING CO., 
CLEVELAND O, 





CLEYELAND BUSINESS DIRECTORY. 


FR. FELKEL, 


CIVIL ENGINEER AND ARCHITECT, 
165 ST. CLAIR ST., CLEVELAND, 0. 
IRON BUILDINGS, LARGE SPAN ROOFS 


PLANS for Manufacturing Plants, Ware- 
houses andother Heavy Structuresa 
SPECIALTY. 








Bolt aud Nut Works. 


HE UPSON NUT CO, Mauufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 











Hardware and Iron. 


NLEVELAND ROLLING MILL CO.,manu- 
* facturers of Steel and Iron Wireand Steel 
ire. 











Machinists’ Supplies. 


| & BOSWORTH, g and 11 So. Wate: 
St., dealers in Manufacturers’ Supplies, 
Machinery and Tools. 











Steel Stamps and Stenciis. 


LEHARTY, J. H. &CO., Rubber Stamps, 
Seals, Stencils,Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, VU. 


EBSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 























HEMIST—A chemist wants position in 
iron or steel works, or at ore munes. 
Address L. P. N., Iron Trade Review. 


SHEPARD’S NEW $60 


Foot Lathe 


Foot & Power Lathes- 
Drill Scroll 








Cap Lathes. $1.2 


= —< payment. 
fend for cataiogue of Outfits for Amateurs or 
Artisans. Address H L. SHEPARD, Agt., 

124 East Second St., Cincinnati, O. 


Bischoff Metal Ceilings, 


(PATENTED.) 








It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap- 
plication. 


Fred. F. Bischoff & Co, 


24 W. Lake St., 
CHICAGO, - ILL. 


JAS, MURDOCK, JR 


Manufacturer of 


y STEEL STAMPS 
: NAME PLATES, 


.eTiIMHeée 


& TOOL ROOM 


crEorkKs. 
52 Longworth St, Cincinnati, 6 


L. H. OLDFIELD. 
Merchandise Broker. 

















Correspondence Solicited. 


WICHITA, KANSAS. 





70a 3 
PAT SLIDING WINDOW BLINDS WITH BURGLA 
(ZA GS0CKS;THE NOISE’ AWAKENED MESAND 
\|/ | 1 AMREADY FOR HIM! 
Tens of thousands of these blinds are in use. 
Agents wanted ; Send4-cent stamp for an 8o- 
page illustrated catalogue to 


HARTMAN SLIDING BLIND CO., 
69 Boaver St., WOOSTER 0., U, $, A 
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The “ Lancaster’ Rock Breaker and Ore Crusher 


The Strongest, Simplest, Cheapest and the Most Perfect Crusher Made. 


IO 


sf, i 
wun lea 


Q 








Instantly adjustable to yield any desired uniform grades of product. 

Half the power only required and is less liable to breakage, and less in 
first cost and also in subsequent wear and tear, and less weight than any 
rival’s breaker. For crushing rock for macadamizing and concreting pur- 
poses, and also for reducing ores, these breakers are specially efficient. 

The “ Lancaster” Crushers are also made in “Sections” for easy trans- 
portation in mountainous regions. May be mounted on wheels, worked by 
hand, horse gear and steam or other power, and also fitted with Rota 
Screens, Elevators and Conveyors. Correspondence and trial tests solicited. 


JAMES H. LANCASTER. (P. O. BOX 3139) 202 BROADWAY. NEW YORK, U. &. A. 








THE “LANCASTER” 


Will automatically dig, raise and discharge mnd, clay, gravel, sand, hard pan 
ores, rock phosphates and fire-clay from their beds and 
banks, and also load and unload vessels or barges with 
sand, coal, ores, grain and other materials. These Grap- 
Nest forged steel, with four penetrating 

scoops, operated solely by compound leverage, thus dis- 
with the inside sheaves, drums, catches, gears, 
chains and friction, found in all rival buckets. They 
may be worked by the “ Lancaster ” hand or horse-power, 
hoisters, or by any maker’s double drum hoisting engines. 
Send for our new illustrated price list, agency terms 
and testimonials, and make appointment to see our Rock 
—- Hand, Horse and Steam Power 

Hoisters at work. Comparison of our prices, capacities 
val Grapples, Rock Breakers, 


ples are made of 


pensing 


Breakers, Grap 


and merits with all 
Hoisters, etc., earnestly solicited. 


Self-Penetrating Grapple, Excavator = Dredger. 








Correspondence solicited. Manufactured and sold by the patentee. 





THE LANCASTER DIRECT STEEL PROCESS. 








GAS # GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


® Expense one cent an 
hour per horse power 
and requires but little 
Fattention torun them. 
Every Engine 
Guaranteed, Full 
articulars free by mail 
Mention this paper. 


—n VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


TWO BOOKS 


—FOR— 


Foundrymen. 


AMEnICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST. 


Treating of Loam, Dry Sand and 



















Green Sand Moulding, and contzin- 
ing a Practical Treatise upon the 
management of Cupolas and 


the Melting of Iron. 
Wesi’s Moulder’s Text-Book 


Belug Part II of American Foundry Practice 


Presenting best methods and original rules 
for obtaining good, sound, clean crstings, and 
giviug detaileddescriptionforms ing moulds 
reqriring skill and experience. 

Alsocontaining a practicaltre ise upon the 
construction of cranes and cupe.as, and the 
melting of iron and scrap steel in iron 
fourdries. Either of the above books wili be 
sent by mail, postage paid, $2.50. Address 


The Iron Trade Review Company, 
CLEVELAND. O. 


Wheeling & Lake Rrie Railway. 


TOLEDO 
—AND-- 
Steubenville, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 


Toledo & Marietta. 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Ouy- 
hoga Falls, Kent, venna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 





The Only Line running through 


“BEAUTIFUL ZOAR.” 


4. G. Bram, Jas. M. Har, 
Traffic Manager. Gen’! Pass. Agent. 





TRAVELERS’ RECISTER. 


Standard Time. 
Erie Raliway. 
Depot, Souch Water Street and Viaduct. 


N. ¥. & Pitts. Express Gaen Saen 
- ¥. ts. Rxpress....... am 25am 
Fast N. Y. & Pitts. Express*io 55 a m oo pm 


ee Accommio......... 4cam 
Pittsburgh Express............ 1625 pm 
Youngstown Local............. am 
Mahon’g div. & Pitts Local *1140am 
Mahoning Val. Accom........ 4 30pm 
ee Express............ Iz0pm Iliopm 
New York Expresg............. OO PT ..nseseeeneres 

*Daily. +{Daily,except Sunday. {Daily ex- 
cept Monday. 

Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 


Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20 p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 Pp. m., 3:00 
P. m., 4:40 p. Mm., 45:45 Pp. m., 6:20 p. m. 10:35 


P. 

Newburgh—6:15 &. m., 6:50 &. M., II:10 @. Mm., 1.30 
P. M., 3:00 Pp. M., 4:40 P. M1., *5:45 P. m., 6:20 p. 
m., 10:35 p. m. 

Arrive from— 


Zanesville and Coshocton—10:30 &. m.,6:30 p m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 a. m., 10:30 &. M., 2:35 p. m., 6:30 p.m. 
ford—6:00 a. m., *8:10 om, 10:30 &.M1., 1:05 p. 
M., 2:35 P. M., 4:15 p. M., 6:30 p.m., 7:10 p.m. 
Newburgh—6n0 a. M., 7:15 & m., *8:10 a. 
10:308. M., 1.05 Pp. M., 2:35 Pp. M., 4:15 P. 
6:30 p. m., 7:10 p. m. 
Trains marked * run daily. 
Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 


Depot oot South Water Street. 


Depart. Arrive. 
Valley Junction Mail.........*%7 25am “640 pm 
Chicago Express ........... "835 am *ooopm 
Marietta Express............... Tirisam {235pm 


Balto. & Wash. ress.... *400 pm *10 25 a m 
Cleve. and Canton ress Lad pm t820am 
*Daily. tDaily, except Sunday. 
|. T. JOHNSON, J. B. CavEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveiand Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 


Arrive. | Depart. 


For Pittsburgh, Balti-) ds25am| 7 45am 
more, Washington, Phil-> dir 40am| di 4opm 








FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fert Wayne, Indianapolis, Terre Haute, 
Evansvilie and St. Louls. 

13 woes sHorrer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD wmILes suorter and quicker DOD 
BY THREE HOURS, BETWEEN 


Louisville and | Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H. FISHER, 
Gen’l Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line,” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“For scenery picturesque and varied, 

Through valleys green, ’mong mountains ser- 
e e’s favo route I ween, 

Th pr le’s favorite tel (ri 

The P. aL. E. sits enthroned as queen.” 


See that your tickets read via 

















adelphia and New York. 635 pmidir opm THE PEOPLE’S FAVORITE ROUTE. 
Wellsville, Wheeling | '23°P™) 7 45am E. Hotsroox, CLaRK, 

and Bellaire. Medaka OE 1 Gen'l Bupt., G:P/&T. A. 

Alliance Accom............. | 1o10am| 325pm Pittsburgh, Pa. 

Ravenna Accomi............. 825am| 5 00pm 





d Daily. *Excent Satrrdav Other trains 
except Sunday. Through Pullman Sleepers 
to New York on 1:40 p. m. train daily. 


From Cleveland Union Station. 


MtVernons4Pan Handle Route 


Cleveland & Pittsburgh R. R. 


For Cuyahoga Falls,| Arrive. | Depart. 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- } 
ti, Louisville, Indiana 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 











dz7o00am| S8ocoam 
540 pmid 800pm 





1230pm|] 1ospm 
For Cuyahoga Falls, 

Akron, Orrville, Chica- 
oO, and all points in the 
est and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Fleeping Care daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 


800a m 
325pm 











SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and pr Oy Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, oy burg, Newport News, 
Old Point Comfort. 


J. Rosrmson, Receiver, 


Juo. J. ARCHER, 
Columbus, O. 


Gen’) Pass. Agt 








—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va., and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Oulckest Time. 


Best Accommodations. 





Tickets sold and ba checked thro 
to destination. netialle feformation and pi 


rates will be furnished by any agent of 

Popular C. M. eatin hea 

A.T. WIxkorr, 
Pres 


Ww CHARDS, 
. and Gen. Mer. Q.PAaT.A 





THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—To— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts- 
burgh, Washington and 
ar more & the South: 
east. 


New Central Depot So. Water St. and Viaduct 








Depart. 

No. 62, Accommodation..................... 6coam 
No. 72, New York & Pitts. Express....* 8 10a m 
No. 70, Pittsburgh Accom.................. *I1 25a m 
No. 64, New York & Pitts. Limited...* 2 50 pm 
No. 66, Mantua Accommio.................. *420pm 
WO. Bh, WOUMMSE RD Wowle nce ceccvscccsseaccccs ves t coopm 
No. 68, New York & Pitts. Ex............ 


A 
No. 61,N. ¥. & Pittsburgh Express...¢ 5 15a m 
No. 71, Youngstown Accom............... 
No. 65, New York & Pitts. Lim.. 
No. 67, Pittsburgh Accomn.............e0.. 
No. 73, Leavittsburgh Local.............: 
No. 63, New York & Pitts. Ex 
No, 75, Mantua Accom 





teeeeeeeerens 


Baggage checked through to all points Fast. 
Through tickets and information rdin 
the route can be obtained at office, 141 Sa o 
street, and at Depot N. Y., P.& O. Railroad, 

South Water street and Viaduct, Cleveland. 
A. M. Tucker, Gen. Mang., Cleveland, O. 
W.C RINEARSON, Gen. Pass. Ag’t, New York 
G. E. Fouts, C P. & T. A., Cleveland. 





cticsa 


LECTROTYPE 





Beek NCRAVING CO. 
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CLEVELAND REFERENCES. 


J. W. Britton, Esq . 

Woods, Jenks & Co., 

W.S. Tyler Wire Works Co., 
Cleveland Forge & Iron Co., 
Bishop & Babcock Co., 

Cleveland Saw Mill & Lumber-Co. 


Address: 





THE HAZELTON TRIPOD BOILER 


Furnishes more and dryer;steam with less fuel,{and generates steam more 
rapidly, than any other boiler in use. 


Cherry Valley Iron Works, Leetonia, 0., 

Federal St. & Pleasant Valley Pass. Ry., Pittsburgh, Pa., 
Anglo-American Provision Co., Chicago, 

Wellsville Plate & Sheet Iron Co., Wellsville, 0., 

Falcon Iron & Nail Co., Niles, 0. 


THE HAZELTON TRIPOD BOILER CO., 


GEO. A. HUMPHREYS, Ag’t, 723 Perry~Payne Bldg., CLEVELAND, 0. 


809 Monon Block, 324 Dearborn St., CHICAGO, ILL. 


Who also offer the Hazelton Purifier which we guarantee will remove 90 to 95 per cent. of the impurities from feed-water. 





WILLIAM TOD & CO.. YOUNGSTOWN, OHIO. 





The garkan Hamilton Engine. 


Single Compound and Condensing-100 horse-power and upwards. 


THE HAMILTON BLOWING ENGINE, HYDRAULIC CRANES, 
ACCCUMULATORS AND SHEARS. 


HEAVY SPECIAL MACHINERY CENERALLY. 


a@ SEND FOR ILLUSTRATED CATALOGUE. 


THE DEMING CO., 


. SALEM, OHIO. 
Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE 
PURPOSES, etc.; also ARTESIAN WELL 
CYLINDERS and WoRKING HEaps for 





FACTORIES, MILLS and FURNACES. 


HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, General Western Agents 
Send for illustrated catalogue and price list. Mention this paper. 


ILE KS Si 
° et Thee eh nof ROLLING MILL Work . 


[LPs POLLOCK } XO YOUNGS TOWN, 0. 











BS. Et. JONES & Co. 
ENCINEERS +» CONTRACTORS, 


a223~a25 River St., CLEVELAND, O. 


Steam Plants Complete. Engines, Boilers, Pumps, Heaters, Htc. 
Steam and Hot Water Heating. 


STURTEVANT’S BLOWERS, COILS, ETC., 
FOR HOT BLAST HEATING, 


THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


PRESSES, DROP PRESSES, DIES, 


Special Machinery 


DESIGNED AND BUILT TO ORDER, 





Dies for all kinds of sheet metal 8, leather, paper,etc. In- 
= ventors’ models and specialties. — y* or circulars and prices. 


St. Clair and Washineton Streets. 


Mention this paper. TOLEDO, O 








Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,{ Ehiladelphia 


Chicago. 
Horizontal OTT® Gas Engines. 
Vertical UTTO Gas Engines. 
Twin Cyinder OTTO Gas Engines. 
Combined OTTO Gas Engire Pump 
Combined oT ‘oO Gas Engine Dynamos. 


SIZES: 1, 2,4, 7, 10,15, 26 AND 560 HORSE-POWER. 


Rapid Harness Menders. 














Strong and simple. Easily applied. 





’ common hammer does the work. Just We 

them inand clinch them. 
Sell like hot cakes. They are packedi n neat counter cases and can be displayed to great 
advantage This is not an article for the harness trade, but for hardware merchants. 


Samples, circulars andfull particulars mailed on application. 


BUFFALO SPECIALTY MFG. CO., Buffalo, N. Y., U. S.A. 


FRANK & CO., wri, Wy 


MANUFACTURERS OF 


pms abaya Tene ras ORTISER 
BAND SAWS, EWRSCROLL SAWS, [{ SAW TABLES, BENCHES. 
























Gs 


\s mown to the Arts. 


wE=\i 


vety as va 


=BROULES, AND ALL TOOLS FOR STUMP BLASTING, 
ANNIHILATOR CULES POWDER COMPANY 
AN NIHILATOR, HER 40 Prospect Street, Cleveland, Chie, 


Je_We WILLARD, Manager. / 





“Sy Maliol 11Ne- -B LER“ VYORKS: 5 
SS RiasTFupNaces 





Gtamp before a blast. | Fragments after a blast. 


> POWDER, FUSE, CAPS, 
Electric Mining ‘Goods, 





Ele 
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EDISON GENERAL ELECTRIG COMPANY, SOUTHWARK FOUNDRY & MACHINE CO. Philadelphia, Pa. 


EDISON BUILDING, BRUAD ST.,, NEW YORK. 


Electric Lighting.| Electric Motors. 


INCANDESCENT FOR ALL POWER 








| Blectric Railways. | Blectric Drills. 


PASSENGER, PERCUSSION 
AND ARC. 


PURPOSES. AND 

SAFEST AND nbn tee | TRAMWAYS, 

Serie | Sor | MINE DIAMOND, | a 
IN USE. LIABLE. HAULAGE. FOR MINING. SOLE MAKERS OF THE 


Address Nearest District Office. PORTE R-ALLEN AU TOMATIC E NGINE. 


° ALSO BUILDERS OF 

DISTRICT OFFICES: Blowing Engines, Reversing Engines, Hydraulic Cranes, 

CANADIAN District, Bank of Commerce Building, Toronto, Ont. Centrifugal Pumps, Accumulators, Boilers Tanks, etc. 
CENTRAL DISTRICT, 173-175 Adams St., Chicago, I1l. 

EASTERN District, Edison Bldg., Broad St , New York. 

NEW ENGLAND DISTRICT, 25 Otis St., Boston, Mass. 

PaciFic Coast District, Edison Bldg., 112 Bush St., San Francisco, Cal. 

PACIFIC NORTHWEST DistRIctT, Fleischner Bldg., Portland, Ore. 

RocKY MOUNTAIN DIstTrRICcT, Masonic Bldg., Denver Col. 

SOUTHERN DIsTRICT, Gould Bldg., ro Decatur St., Atlanta, Ga. 




















The Long Steel & Iron Roofing & Corrugating Co., 


(Successors to O. 8S. KEELY & CO.) Manufacturers of 


STEEL AND IRON ROOFING, 


Corrugated Siding and Ceiling, Iron Ore 
Paint, Cement, Etc. 


N. E. Cor. Illinois and Merrill Streets, INDIANAPOLIS, IND 
Write for Catalogue and Price List. 


The BERGER MANUFACTURING ominass CANTON, O. 














make arrange- 
aN PERGERS - ments for ROOF. 
TN | [STEEL ING util yu| PORTA EBLE BOILERS. 
SI | ROOFING have seen ours. We have for sale one 20 H. P, andone 25 H. P. Portable Boi ers of the Oil 


Country Type. These Boilers are mace from the very best material, are en- 
tirely new, and have been tested to rfo lbs. pressure. Smoke Stacks 


It Excels all other Metal Roofs. and Fittings, complete, will be furnished if desired. 











Twentv Horse Power: Twenty Five Horse Power: 

- - p Diame er of Shell 38 in. 
Diameter of Shell 36 in. Diameter of Tubes 3 in. 
Diameter of Tubes 3 in. Length of Tubes 8 ft. 

Length of Tubes 8 fi. | Numbes of Tubes 42 
Number of Tubes 36 Smoke Box 18 in. 
Fire Box, H<ight 36 in. | Pjire Box Height 39 in. 
Width 26 in. width a3 in. 
_ Length 48 in. Leng:h 52 ia. 
Dome, Diameter 28 in | Dome, Pi meter 30 in. 
Height 34 in Height 34 in. 


For Description and Prices Apply to 


BASSETT, PRESLEY AND TRAIN,“ “" CLevecanp, o. 





THE KANNEBERC ROOFINC CO., Canton, O. 


== ——_= “Zz The Originators of Strictly Genuine Steel Roofing.) 


MANUFACTURERS OF THE 
A SANTIS SUSE ALLATION. , Kanneberg Pat., Latest Improved, Folded Lock Seam Roofing, 
Made of STRICTLY GENUINE STEEL, 


CORRUGATED IRON (four sizes of corrugations), and Crimped 
Edge Iron Roofing and Siding, Beaded Iron Sidin egand Ceiling, 
Water Proof Building Paper, Dry and Ready Mixed Paints, Etc 


Write for Catalogues, Price,Lists and Samples. 





Standard Automatic Engine coupled direct to a Centrifugal Pump. 
Speed 280 Revolutions. 











FOR SALE---BLOWINC ENCINE. 


Vertical pattern, with balanced steam slide valve gear, steam cylinder 14-in. diameter, air 
cylinder 4o in. diameter, stroke 24 in., 1 to 190 strokes per minute ; engine new. For price and 


particulars address THE JAMES LEFFEL & CO.. Springfield, O. 








CAMBRIDGE ROOFING O0., Cambridge, 0.& Chatanooga, Tenn. 


Manufacturers of 
yiate, Rolled, Crim 
meee Se rrugated and Bead. 
= oofing, Siding and Ceil 
PURE STEEL A SPECIALTY 


a@@ Send for Descriptive 
Catalogue. 






































— MANUFACTURERS OF— 


Steel Roofing, 


Corrugated Iron, 





























Crimped Edge Roofing and Siding, Beaded Siding and 
Ceiling, Patent Slip Joint EAVE TROUGHS, ete. 


WRITE US FOR PRICES. 
Agents Wanted. Address OFFICE NO. 223, CANTON, 0 
























All my lron @ 
and Steel is ve if 
rolled and box 
annealed, welll 
‘inted oni 









wai ENGINE CO, ERIE,PA. 
CT, ovER 4500 IN use. 


MANUFACTURERS OF 


SYKES’ 


IMPROVED 











classes of 
buildings. 
Easy put on. Oil. 
SYRES rROnNW & ST wEI, BoowFimTa coa., 
4 for Cisenles and Prise List, 


b> of Paint aod 
Pure 
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Sri. VY EL.L.’sS 


PATENT LIMEB-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only Mene-amieeeeene Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the fac simile of the eppencenee of the shelves o. 
a No. 5 Heater at work on ordinary lime-water when the door 
was removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








THe BUGKEYE AUTOMATIC CUT-OFF ENGINES. 


Slow Speed, Medium Speed, 
and Migh Speed Engines. 


Simple. Compound, and Triple Expan- 
sion Engines, High Pressure Boilers. 








=~ Complete Steam Power Plants of 
Highest Attainable Efficiency. 


Address BUCKEYE ENGINE CO., SALEM, 0. 


SALES AGENTS: 


Buckeye Engine Co., Sales Agency, 10 Telephone Building, New York. 
A. A. Hunting, joun —s Building, Boston, Mass. Robinson & Cary Co., St. Paul, Minn. 
. W. Robinson, 97 Washington St., Chicago, IIl. 


Water Cas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY. BOILERS. 


A Perfect Smoke Burner. 
6 Washineton-st., Chicago. 














W. S. HUTOHINSON. 





OLD 
1874. 





som econo, Cor, Lake & Kirtand is. Cleveland, 0, mum ne won 


CLEVELAND TWIST DRILL CO., 


BBLIABLD 
1891. 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE’ 


— THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


| PRICES $450 0° UPWARD 
agemen © part UNIVERSAL RADIAL DRILL CO 


CINCINN 








The Hart or Detroit 
Emery Corundum Wheels and Machinery. 


writeto J. WENDELL COLD, M. B., 


District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 
a@N. B.—Also Agent for WM. SELLERS & Co.’8s SPEcIAL TOOL GRIND- 
and nee DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 

yao ane Illinois and Wisconsin. 








PEN EER Tay 


AUTOMATIC INJECTOR. 


Guaranteed 99 per cent. Efficiency 
AS A BOILER FEEDER. 


_ 42,000 in actual use. 
; Sent on 30 days’ trial. 


PENBERTHY INJECTOR GOMPANY,, 


Manufacturers, 


DETROIT, ~ MICH. 
~ C.H. PRESLEY, Agent, Cleveland, O. 


GOOD MORNING. 


AVE you used the NORTON EMERY and CORRUNDUM WHEELS’? If not 

H you have missed the best cutting ar d most reliable wheel on the market. 
Will they burst? Yes, and so does the fly wheel on au engine. But like 

the latter it is a rare occurence, very rare. We are selling large quantities of 
them and would like to sell you ene, and then you will want more of them. 
Our address is Cleveland in Ohio state and we are on South Water St. at No 6 


THE PARKIN & BOSWORTH CO., 

















PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


BEST 
AND 
Cheapest. 


The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to iman- 
factwre, and dealers, even in small towns, find jt profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND, Onio. 














REYNOLDS BROS., | [NDUSTRY FILE WORKS, 


Se ved A. & H. Gough, Props., 
Hand Cut Files | _* ste 

ano rasps. | Files’ Rasps, 
eT | tele the Best Hnglish 
133 & 135 N. Water St, | oun wes kx-ovr. 


COLUMBUS, OHIO. 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and 
Lead Tempered in the 
gaa Send for price 


All Kinds of Job Grinding, 
OrFIceE & WORKS, 


48 COLUMBUS ST., 


CLEVELAND ,0O 
C. GOUGH Manager. 
Mention this paper. 











Awarded the CRAND PRIZE at the Paris Exhibition. 











CRAHAM TWIST: DRILL’ CO,, ‘Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLE& 
and CHUCKS, Endorsed by progressive mechanics everywhere. Send for Catalogue. 





JOHN ADT & SON, 
New Haven, Conn. 


Builders of Machinery for Hardware 
Manufacture, 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 

Sprue Cutters. Eto. 


Enterprise Boiler Company, “Ssssc"™ 


MANUFACTURERS OF 


BOILERS, AND TANKS, SHEET IRON AND PLATE WORK 


Of all Descriptions. 












ONIGNVLS Gusswud 


ded [low pus pedmpi A 








Jobbers of all kinds of 
Roofing Materials. 
“ONIAOOU NOU! 





‘NVuS 











senna nennnenanncenaaee!™ 
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